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PREFACE TO THE SIXTH EDITION. 



In presenting an enlarged edition to his readers, the 
author indulges a hope that the additional matter will 
be found not only valuable in a practical point of view, 
but also interesting as a record of the improvements 
which have been introduced since this work first made 
its appearance. 

During the last few years, the electro-depo-^ition of 
nickel has become an important branch of the art, and 
it is fast supj)lanting silver as a protective and orna- 
mental coating for other metals. The details of various 
processes for depositing this metal have been given in 
the body of the work, whilst a considerable amount of 
additional material of an important nature has been 
added ta the Appendix. 



Merton Road, Wandswohth, 
December, 1C7G. 
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ELECTRO-METALLURGY, 

PBACTICALLY TREATED. 



INTRODUCTION', 



Fko:ii a simple art almost accidentally discovered, 
electro -deposition has become a most extensive branch 
of manufacture in tliis and otlier countries. At first 
" electrotyping " was a very pretty and interesting toy, 
with wliich the rising generation of chemical philoso- 
phers used to amuse their friends and themselves, as 
they exhibited the wondertUl effects which could be 
produced by a araall galvanic battery, whose polea 
were immersed in a solution of sulphate of copper. 
How eagerly the eye used to watch the wondrous 
deposit of metallic copper upon the plumbagoed im- 
pression of some favorite seal ! And, liow delighted 
was the youthful philosopher when, on removing the 
metallic deposit from the sealing-wax impression, he 
found a faithful representative of the original, as 
capable, in its turn, of giving a sharp and delicate 
impression as the original itself 1 

This great discovery was made in this country by 
Mr. Spencer, and iu liussia, by Professor Jacobi, 
Qearly at the same time; so tluiL the credit of the 
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invention h equally due to cacli of tlieiu. But, as n 
frequently the cnac, it devolvoil upon otlicrs to turn 
tlic invention to greut practical account, mid us a 
matter of coui-se, to a remunerative one also. 

So great was the interest felt iu thla country — nay, 
almost all over the civihacd world, when this beautiful 
discovery was made known, that persons of every (;nide 
in life devoted their attention to it. The student, the 
inechauic, the artist, the nobleman nud the chemist, 
with equal zeal, though with different views, deposited 
copper from its solution by electro ■chemical ngen(^. 
Every one had his set of eleetrotyping apparatus, and 
his bath of sulphate of copper. Even among the fair 
sex would be found many a skilful manipulator, and 
in such hands, how could the art fail to give beautiful 
results I Everywhere this art was in vogue, and whilst 
it was being studied as au amusement by some, others 
were turning their attention to its commercial value, 
with a view to making it subscrvieut to the uscfull 
purposes of life. So that in a very short time thiS^ 
country was well stocked with a new class of coml 
pctitors — clectrotypists, stereotypists, electro-plater^ 
.^ders, &e., &e. ; and now that the clectro-mania bai 
subsided, it has settled itself down into a very comfort 
flble, highly lucrative and legitimate business. 

Nearly a quarter of a century having passed nwjq 
since tho introduction of the electro -metallurgical n 
it is not to he wondered at that it has eensed to cnjc^ 
that popularity which at one time, as we have sai^ 
placed it in the hands of all as a fiishionablc a 
raent ; for those who twenty years ago delighted in th^ 
art as an interesting novelty, arc now many of tliem 
pareuls of ncother generation, which mny, in its turn 
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seek to know the uses of the electric current in the 
deposition of raetala upon each other. To aid this chiss 
of rising experimentalists, is now our plc.ising task. 

To those who desire to practise the arts of electro- 
gilding, plating, &C.J with a view to applying the snme 
to commercial purposes, it is hoped that the present 
work will prove of service, since it is the intcntiou of 
the author to make it entirely of a practical nature, and 
as free as possible from technical expressions. 

Having been for nearly twenty years practically 
engaged in the art of electro- plating and gilding, on a 
very extensive scale, during which period many thou- 
sands of ounces of the precious metals have been 
deposited by rac fi'om their various solutions, and 
having paid great attention to the subject of electro- 
deposition generally, I have, in common with othei's, 
met with many difficulties which careful experiment 
and persevernncc have overcome. Therefore, in laying 
before my readers the results of my own practical 
experience, it is with the hope that they may prove 
useful to those who pnrsuc the study of electro- deposi- 
tion, cither for instructive amusement or profit. 

As I have, I believe, been more successful in some 
of ray operations than many of my fellow-labourers, 
I will carefully describe those processes which I have 
found to answer best, from their certainty, economy and 
simplicity, and pass in review the processes nsunll? 
employed by others, explaining the causes of failure 
and disappointment so freijucntly accompanying their 
adoption. 

To render myself as intelligible to the ivorking 
electro- plater and the amateur, fis to the more scien- 
tific reader, I will fully explain the meaning of nuj 
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techniciil terms which may ucceaiuirily occur laffiH 
war, so timt he may not fiili into errors which too j 
frequently — more espet-iiJIy iu a chemical nrt — retard I 
the progress of study. 

In depositing metals from their solutions, many 
forma of galvanic hattery arc employed. Among thoso I 
most commonly known arc Dnnietl's, Smce's, Wollu- i 
ton's and Bunsen's. Tlio first of these, Oanicll's bn^ 
tcry, hna been almost abandoned, owing to the troubhi j 
which il involves to keep it iu good working order. The J 
second, Sracc'a battery, nUhough far from ecoHomicalj 1 
and somewhat uncertain in its action, is still employed J 
by some, owing to the great intensity of the current j 
which it produces (a quality of but little service to the j 
electro-plater when the i/uantitt/ is deficient, as we will I 
presently explain). The third, WoUastou's battery, by 1 
far superior to the latter for electro-metallurgicsi 1 
purposes, as it yields a great quantity of electricity of j 
eonsiderahlo tension, is also frequently employed, or J 
rather modifications of the same arrangement, whi(^ J 
are fitted up with but little trouble and expense ; whilst J 
Bunsen's battery is only capable of being employed 1 
in depositing those metals ivhich require a current o£ J 
great intensity, as well as quantity. This battery-f J 
however, is quite unfit for the purpose of depositing I 
either gold, silver, or copper. I 

• It must be borne in mind, that in order to emtne I 
R perfectly smooth, equal and rcffuline deposit oa a 1 
metallic surface, the battery to he employed should yield I 
a considerable quantity of electricity of sufficient intensity \ 
to work with activity and uniformity. A battery coii- 1 
striicted with a large Burface of positive and negative 
elements — as zinc and copper for instance— v; ill yield ' 
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a current of such feeble intensity ia proportion to that 
(juaiitity, tlint, when employed for the purposes of 
electro -de position, the deposit takes place very slowly ; 
wliiht a battery consisting of a. great number of smidl 
plates or cells, alternntely arranged, would not oidy 
deposit the metal in a granular or pulverulent form, 
but would actually decompose the solution itself. Con- 
sequently, in order to obtaiu a good rcgiiline deposit 
of any metal, a battery should be employed whose 
positive and negative elements are in such relative 
proportion as to yield a current of quantity electricity 
possessing sufficient intensity to enable that quantity 
to work well. 

A form of battery which I have found moat constant 
nud certain in its action, T will describe further on, as 
also one which is much used in extensive operations 
where great poiver is required to deposit Lu'ge quan- 
tities of metal, as in the processes of electroty_pii)g and 
clcctro-platiug. 

Faratlay employs tlio terms anoile, anehetrode, or 
posilive electrode, for the positive pole of the battery — 
i.e., the wire which proceeds from tlic copper element iu a 
battery ; and cathode, catheleclrode, or ncr/alire electrode, 
for the negative pole — that which proceeds from the 
zinc element. Professor Danicll, however, objecting to 
the terms anode and cttlhode, proposed the adoption of 
zincode and pla/inode, to distinguish the positive and 
negative poles; but as the elements of a battery are 
not necessarily composed of zine or platinum, and as, 
independently of the great weight which must always 
attach to any system propounded by Jlr. raradiiy, it 
would sound rather unmusical to speak of leadodes, 
arbono des, or c"ji,ierodesj when deseribiu'^ U\c "sjuVt* >iS. 
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a battery with an clement ot* lead, carbon, or copper, 
I prefer adopting Faradfiy's nomenelatnre. 

The electricity generated in a cell passes from the 
zinc to the copper element of the battery, and from 
thence it proceeds alon<:; the wire issuing from the 
copper, traverses the so' ,it'« >",. and rotnrns to the cell 
tlu'oiigh the wire ^vhich is attached to the zinc clement, 
and so on. The zinc is the posifive and the copper the 
negative element, but the end of the wire attached to 
zinc becomes the nerjative pole, whilst that proceeding 
from the copper becomes the j^ositlve pole. 

The anode, or positive pole, is that wire which is 
attached to tlie copper cylinder or plate of a battery ; 
and to this wire or pole is suspended, in close contact, 
the sheet or plate of metal which is destined to rc- 
supply the solution with the amount of metal which it 
loses by the deposition which takes place ou the 
cathode or article to be coated. 

The edihodCj or negative pole, is the wire which 
issues from the zinc plate or bar of a battery, and it is 
this wire or pole, or any metallic surface which may be 
attached to it, which receives the deposit in the bath. 

Professor Faraday denominates the solution, whether 
it be of silver, gold, copper^ or any other metjil from 
which a deposit is to be obtained, the electrolyte, 

Qua7itity electricity, as I have already observed, is 
that kind of current which is produced when the 
battery is formed of large surfaces of the metallic 
element; it is this species of electricity which is most 
useful for the purposes of electro-deposition. 

"Experience proves that, in general, the adherence 
of the oxides and of the metals gold, silver, copper, 
and lead on metals, is greater as the intensity of the 
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current is less, witliin certain lyell-kiiowii limits; and 
as tlie solutiou is less cODcentivitetl." * 

Tnlensity may be given to the quantity already 
existing in a series of cells or plates, by incrcasiog 
their nnmher j thus, by attaching the wire proccciling 
from the positive pole of one cell to the negative pole 
of another, and bo on, until a compound battery is 
formed of alternate paii's, A battery thus constructed 
ia well adapted to the purposes of electro-eliemicul 
decomposition, or elec/rolisalioa, the electric light, the 
giving of sjiocks, and otlier powerful effects of elec- 
tricity ; but, unless carefully applied, it ivonld be 
highly injurious if de\otcd to elcLtro metallui gicnl 
operations. 

An intcnsitj cnrient seldom hats longer than a few 
hours, unless ficsh c\cUiug fluids be applied to the 
elements with which it is produced, but a quanti'T 
current may continue to be developed fiom t constant 
battery for months I ha*e knonn T constant bat'(,ry 
continue in Retion ijr tnche months uithout am/ addt~ 
Hon whatever, at the end of which period it still gave 
considerable evidences of electrical action. 

The Battery.— The battery 
which I would recommend to 
tlic attention of the electro- 
gilder, and those who desire to 
deposit metals by electricity on 
A moderate scale, consists of a 
cylindrical stone jar a {fig. 1), 
capable of Iiolding aboiit four 
gaUons; inside this juris fitted Fig. i, 

A Cylinder of sheet copperc (thismay bc/^thcf nn inc 
• Bocinercl. "Thu Clii-mist," ISiS, ■i-A. w. ^, t.^'^. 
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in tUickncas). A strip of tho copper cyiimlcr b, i 
half nn incli brond, is cut ufT to witliiti one inch, so i 
tu form the positive electrode; my niotii'o in doind 
tliis is to insure a perfect conDectian between tlH 
positive pole nnd tlie cylinder, aud to save tlie troubH 
of solderiug. 

A circulfir piece of wood forms a covering to tlid 
j^r; ill tlie centre of this cover, a hole nbout ■ 
iiicliea iu diameter is bored, to tvliich an OK-gullct D, i 
ivcazand, is fastened, extending to the bottom of thi 
j ir, the lower end of wliicU is carefully lied with i 
piece of thick twiaoj 

/ ^-V'-'^Mj"^ 1 **'' ^ poroia cell m^ 

j he used iustead i 

I preferred. A siot 

Pis- 2. bar E (fig. 2} 18 c 

with B long and tolerably thick copper wire in it, ( 
end of which has been previously coiled into a helix, i 
ixs to form a spring, to prevent tho breaking oflF of t 
wire at its junction with the zinc bar. The ox-gullet, < 
cell, ia now nearly filled with a concentrated solutioi 
of comniou salt, to wjiicli a few drops of liydrochlorii 
aeid have been added, nnd the zinc bur immersed ia H 
but not allowed to touch the bottom of the gullet, o 
cell, wbicli it may he prevented from doiny by nttaclibfl 
a piece of wood ncross the zinc bar, to suspend it frw 
ihe cover of tho battery. The jar ia nearly filled yi 
water acidulated with two pounds of sulphuric acid R 
one ounce of nitric acid, and the battery is reajly f 
use. p and N (fig-l) signify positive and negative p 

In the above form of battery sevcnil advantaj 
present themselves ; its action ia constant, tJiere is bt^ 
Utile local action, and conseiiuently but little wAStes 
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its ourrent is regular, and it is very economiciil in its 
construction and iiiexiiensiye in use. 

A compound battery thus constructed will give inost 
powerful efi'ects when a number of cells are used, aud 
it will continue to give these effects for a grcnter 
length of time than any battery with wliich 1 am 
acquainted. 

In a single cell of this battery, a considerable quantity 
of electricity is disengaged, of sufBcient intensity for 
small operations, such as gilding and so forth. When it 
is desired to deposit a large quantity of metai in a given 
time, several of these cells alternated, that is, having 
tlie zinc wii-e of one cell united to tiic copper cylinder 
of the nest, and ao on, may be employed, by wliich 
arrangement a vast amount of metal may be deposited 
in a short time, when the solution is in good working 
condition. But it is preferable to unite bU the copper 
wires and the zinc wires, by which arrangement the 
intensity is not increased. 

In working with a Smee's battery in the large way, 
the rapid consumption of the zinc plates, the furious 
local action and offensive evolution of hydrogen gas 
which it is susceptible of, and the trouble and expense 
of amalgamating the plates, are among the many dis- 
advantages which this battery esliibita to the practical 
electro-metallurgist; added to which, the current which 
proceeds from it is fur too intense and fluctuating to 
enable ua to obtain a smooth and rcgnline deposit. 
But for many experimental purposes this is one of tht 
most convenient and ingenious batteries known, and 
Mr. Smee deserves the highest credit for its intro- 
duction, as its great popularity will testify. 

Wolhistou's battcrv, were it not for tlio trouWe, •a\v4 
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difficulty of replacing tlic zinc plates when tliey are 
consumed, and the constant application of exciting 
material Avliicli it requires, would be admirably suited 

to electro-metallurgical opera- 
tions. A useful modification of 
AVollaston's battery, however, is 
now much in use. It consists of a 
cylindrical stone jar, a, cfipablc of 
holding about ten gallons; two 
pieces of sheet copper are fixed 
upon a wooden support, d. A 
plate of amalgamated zinc, c, is placed in a groove cut in 
the wooden bar or support between the copper plates. 
A binding screw is soldered to the copper plates, b b, 
which are united by strips of copper, soldered to them, 
and a binding screw is to be fastened to the zinc plate. 
The jar is to be filled with sulphuric acid one part, water 
fifteen parts. The zinc must be well amalgamated. 

Some electro-platers have employed magneto-elec- 
tricity for the deposition of metals, but not, I think, 
with much success ; owing, no doubt, to the fact that 
a current of magneto-electricity would be liable to 
interruption, or a want of continuity. The action of 
revolving armjitures must necessarily be interrupted, 
owing to the making and breaking of contact. I main- 
tain that, in order to obtain a fair deposit, the current 
of electricity applied must be continuous. 

]\Iy brother, Mr. Charles Watt, patented a thermo- 
clcctrical battery which, if employed on a large scalc^ 
would probably eclipse all other batteries for electro- 
metallurgical purposes, as it possesses all the advantages 
of constancy, uniformity, and economy ; being, in fact, 
iilmoiit costless in its action. 



CAi;si:s OF gkandlah detosits. 11 

liero arc other circumstances besides the power of 
Ihe battery wliicli nH'ect the nature of the deposit, or 
le apec<l with which it is obtained. The solution, or 
tlectrolyle, may be what is termed a yood or a bad ooii- 
ductor, according to tlic amount of aictiil or the pro- 
portion of the Bolvent existing iu it; or tlie extent of 
Burfiicc of anode or positive electrode immersed in the 
Bolution while deposition is tnking place. If the solu- 
tion be poor in metal, &c., and tbe snrface of anode 
exposed to the article which is to receive the deposit 
be smaller than is required, the operation will ^o on 
alowly ; wliilat, on the other hand, a supei'abundance 
■of metal and tbe solvent being in the solution, and the 
surface of anode exposed being considerable, the de- 
posit may take place so rapidly that it will be thrown 
oQ' the cathode, or article coated, in the form of a 
powder, or myriads of minute granules. 

Agfiiu, the speed with whicb the deposit is obtained 
dejicnds upon the temperature of the solution. When 
the solution is raised to the temperature of 00° C. 
(my F.), deposition takes place very rapidly ; indeed, 
in order to bring the solution to a strength which will 
enable you to use it hot without fear of granidar depo- 
Kition and other imperfections, nearly 75 per cent, of 
water must be added to it, and the surface of anode 
immersed be diminished. 

In excessively cold weather, I have frequently found 
n silver solution covered with ice of considerable ihiek- 
liQsB, and consequently the deposition has taken place 
more slowly than was desired. In this state the deposit 
was much harder, and less inclined to he 'rough," 
than when the solution was of a higher tcmiieratnrc. 
I would at all limes prefer ucrl.in- the tilver s.alat 
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at OS low n tcmporntiiri! iig possible, as I tli'mk I 
clepusit, wilder sucli circumalnuccs, is ia many r 
of a 8H])erior quality. 

Itlotioii vill nUu mntcriully nfTect elect ro-dcpOBitioi)! 
If the solutioa be too strong; the surface of tin 
anode exposed be ej^cessive; the solution be of I 
high A temperature ; the battery too powerful, 
if any oiic of these circumstances give rise to a pid 
verulent or granular deposit, or cause the metal 1 
"strip," or peel off the article on which it is depoutC 
by keeping the negative electrode and the artict 
attached to it in constant and rapid motion until tbj 
required coating is obtained, a perfectly smooth, unifon 
and tenacious deposit will be secured, though the c 
cumataiices referred to be ever so unfavoinrable. 
example, if you attach an article to the negative electro 
and place it in the gilding bath, and if, after it fe| 
seconds, you observe that the gold is deposited of a did 
brown colour, hy very briskly agitating the article iatl 
solution it will instantly become bright and of a g 
fine-gold colour. 

Tiiere are circumstances under which no depoii' 
whatever will take place. The following occurrsnf 
will illustrate a curious phenomenon nlueh occurred-lb 
my brother and myself some years ago. We had I 
plating large quantities of spoons and forks in aa a 
ment for several years, during which time our operatfa 
had been most highly successful, and we had I 
much praised for the quality of our deposit. One i 
my brother found, to liia great annoyance, that i 
deposit whatever would take place on any article ioj 
mersed in the solution. Something was wrong. Entire 
new batteries were applied, but with no better succei| 
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£%sIl aolutiona were made, but still no depositiou ot 
silver took place. The batteries and solutions w 
next insulated from contact with the ground, as 
tliouglit it probable the current ivas being conducted 
away somehow or other, and yet no favourable change 
occurred, Thusmattcrsweut oiifor nearly a fortnight; 
all hands were idle; the workpeople enjoyed a kind of 
extended Easter holiday, or were lioping something 
favourable would " turn up " from day to day. At 
last, having tried every expedient that suggested itself 
to our almost distracted senses, it occurred to rae that 
if the solutions aad batteries were removed to another 
apartment we might meet with better success. The 
■experiment was tried and it succeeded. Once mi 
rwe could observe the beautiful deposit of silver upon 
the metallic surfaces, and all went on well. 

Whatever may have been the cause of this inaction, 

me time afterwards the operations were carried on in 

e same apartment with perfect facility. 

In practising the art of electro- deposit ion, it ia uec 
sary to observe the strictest cleanliness, aud to be 
careful not to allow the solutions in any way to 
mixed with each other. 

It will be necessary to have various kinds of solutions, 
of certain strengths, in order to deposit one metal npoi 
another with tenacity and firmness. The same solution 
will not do well for all metals. It is the neglect of 
this fact which causes many failures, and many solu- 
tions to be spoilt. A solution which will allow a 
good deposit of silver to take pliice on copper or 
brass, will not he applicable to steel, as the silver 
Would instantly bhster or peel olf the latter. Again, 
a solution which would deposit a fimltlcas coating of 
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copper on iron would deposit a very bud coating od 
zinc. 

To those who are unacquainted with science, I may 
observe that they need not be deterred from the study 
of these arts by any apparent abstruseness which may 
at first sight, surround it. In the present portion of 
this work 1 have been under the necessity of entering 
chiefly into scientific considerations : but will now 
commence tlie details of the various processes of electro- 
deposition, whicli I will endeavour to render as simple 
as possible, in order that they may be fully understood, 
even by those who now enter upon the study of th\s 
subject for the first time. 

Electro-deposition of Copper. — Many valuable 

improvements and additions have been made by the 
various manipulators in the beautiful art of electro- 
typing ; one of the first of which was Mr. Murra^^'s 
application of plumbago (carburet of iron), as a coat- 
ing for surfaces whicli were non-conductors of elec- 
tricity. 

Electrotypes were originally produced in a cell which 
formed at the same time the battery and the decompo- 
sition bath, thus : — A jar a was charged 
r^ILc with a concentrated solution of sulphate 
of copper ("blue stone ^^ or "blue 
vitriol"). A porous cell b, a bladder, 
or a glass tube having one end covered 
with a piece of bladder, was phiced in 
this solution, and a piece of zinc with a 
copper wire c attached was placed in this cell, which was 
then filled with dilute sulphuric acid or salt and water ; 
the object to be copied, being previously prepared, was 
suspended to the end of this wire d and immersed in the 
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copper solution. Tli'is was termed the " siiiyle cell " 
nrrangemGDt; it is even now occasionally used Ijy 
electro-metallurgists in some of their cperations. 

Subsequently, experimentalist a applied a separate 
battery for the purpose of depositing copper from its 
eolution, and it was found that operatious on a large 
scale could thus be earned on with considerable speed 
and ether advantages. Mr. Mnson lias the credit ot 
being the first who applied a separate battery to the 
production of electrotypes. 

When n sepai-ate battery is used, it is necessary to 
attach tlic moidd to be copied to the negative elcetrode, 
— the wire proceeding from the zinc of the battery, and 
a piece of sheet copper is attached to the positive elec- 
trode — the wire issuing from the copper of the battery. 
In this arraugemeiit the object to receive the deposit 
constitutes the cathode, and the copper plato the anode. 

Copper Solutions, — The solution for electrotyping 
by means of the " single cell " arrangement should be 
composed of a nearly saturated solution of sulphate oi 
copper, with two ounces of concentrated sulphuric acid 
added to the gallon of saturated solution; cue drachm 
of ai'senious acid (white oxide of arsenic) may be also 
added to improvfl the character of the deposit, but this 
is not indispensable. A Httle chloride of tin may be 
substituted for the arsenic. 

The sulphate of copper may be dissolved in boiling 
distilled or raiu water, or even common water, and 
allowed to cool, the sulphuric acid being added when 
the solution is quite cold. 

Snlphatc of copper is frequently adulterated with 
sulphate of iran ("copperas" or "green vitriol"), 
therefore it ia necessary to obtain tlic article at u 
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rcspectnbic cstablislimcnt ; in fact it is Hilvisiiblealtrayi 
to (irucure Bubetnnccs required for ciiporiraoD!;, or ev 
for more extensive operations, where ttieir purity c 
lie depended upon. If every one adopted this principl^ 
tliose who vend impure niatcrints would soon be Tosf 
pellcd to fallow the example of their more honest coia 
petitors, uud to sell pure articles, hgwever Uttlo f 
nccoi'dnncc with their wishes. 

The solution required for depositing copper witbfl 
scpnrate battery ia composed of — 

SnlphnM of (»[)pcr . • . • . . I poDod. 

8alj:hunu iLcid ] „ 

Wnlor (nloui) ] eallao. 

to wliieli may he added a sQiiiJl ijuautity of nrsenioi 
acid or ehlonde of tin. 



rnEPAIlATlOH OP MOULDi 
The material of which a mould is composed i 
depend upon the nature of the model j the same ceq 
position wilt not do well for all purposes. 

Moulds irom. Plaster of Paris Models— m^ I 
obtained by any of the following methods: — If 1 
object to be copied be a plaster medallioD, foi 
let it be placed in a plate or large saucer, with ita £ 
upwardsj and pour boiling water all round it until |£j 
nearly rcachea the upper edge of the east ; allow it i 
remain in the water until the face of the object ai 
a moiist, but not wet, appearance ; then remove it fS 
the plate and surround it with a rim of card or tbie 
drawing-paper, allowing sufGcicnt depth in the rim ) 
liold a requisite quantity of the moulding matot 
This rim of card may be conveniently kept in its [ 
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tion by eealing-wax. A. rim of sheet tin or brass ttHI 
be found also to answer tha purpose vciy well, but it 
jomt be secured to the mcdnllioii by means of fine 
binding wire or a split ring. The medallion must not 
Btand for longer than two or three minutes after it is 
taken out of the water, before the composition is pouretl 
better to put the rim of card round the cast 
before immersing it in hot water, Tlic following com- 
position, being nicltcd and at the point of cooling, is 
then poured into the mould. 

Wliite was C ouncea. 

Bpecmaoeti . . . , . . , 1 ,, 



Stesrlue 
Curboaate of 



These compounds should be well melted together, 
the carbonate of lead being added Inst, and thoroughly 
stirred; care must be taken that the heat applied be 
not sufficient to form air-hubblcs. As soon as the com- 
position is poured on the medallion, it is advantageous 
to quickly stir it with a camel-hair pencil to dissipate 
any air-bubbles which may have resulted from pouring 
in the composition too suddenly. Also, the mould thus 
formed should remain for several hours to become quite 
cold ; the more gradually it cools the better. The rim 
may now be removed and the mould separated from the 
medallion. Should there be a tendency for the two 
surfaces to adhere, the plaster cast may he again placed 
in boiling water for an instant, when it will come away 
readily. Sometimes, however, the composition will 
adhere to the plaster in spite of all precautions, in 
which case it is advisablQ to force it asunder, taking 
care not to injure the composilion mould. If soulc ut 
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the plaster is found to adhere to the mould, place tLe 
latter iu luke-warm water for a short time ; this will 
somewhat soften the adherent plaster, and will enable 
portions of it to be picked off the surface of the mould, 
and with a very soft brush much more will come away. 
Should any plaster still obstinately remain adherent, 
dry the mould and apply with a thin piece of wood a 
little sulphuric acid to the fragments of plaster remain- 
ing, and leave the mould exposed to the air for some 
time, when the acid will have attracted a certain quan- 
tity of moisture from the air, and their united action 
will cause the gradual dislodgment of the plaster, which 
mav be brushed awav with a soft brush and water. 

Gutta pcrcha is another excellent substance f.r 
making moulds from plaster of Paris models. The 
gutta percha must be boiled in water for some length 
of time until it is quite soft. The object to be copiedi 
if a plaster medallion, should have its surface slightly 
oiled, and then be provided with a rim as before 
described, and the softened gutta percha, being wiped 
dry and rolled into the form of a ball, placed in the 
centre of the model and worked with the hand until 
every part of the medallion is covered with it, when 
a smooth piece of wood (previously greased) may be 
placed over it and pressure applied until the mould is 
thoroughly set. In about an hour or so it may be 
removed from the model. It is necessary to bind the 
rim round the plaster cast very tightly, in order to 
render the object less liable to fracture and to keep the 
parts well together if an accident does happen ; or the 
plaster cast may be imbedded in a little melted wax, 
poured on a plate, previous to the gutta percha being 
applied ; by this means the plaster will be quite secured 



ELASTIC U0tI.D9. 1!) 

from fracture. Pressure mny be conveiilcntlj' applipil 
by placing the mould, &c., between two ijieccs of per- 
fectly ll:it wood and tlien screwing tliem in ii vice, 
taking care tliat tliey be properly adjusted so that tlie 
pressure may be uniform, or ii weight may be phced on 
the mouldj nad allowed to remain for half an hour or so. 
Jloulds ia fusible metal may also be obtained from 
plaster cnsta. The plaster model should first be well 
soaltcd iu boiled linseed oil, to which a little "patent 
dryers" lias been added, and allowed to remain for several 
days before taking the mould, when it will have become 
exceedingly hard. The mould may then be taken 
from the plaster cast in the same way as from medals, 
described further on. 

Elastic moulds, as they arc termed, may he made 
from casta in plaster. The composition for this pur- 
pose is — 

Olua .... V ... 12 Dun«g. 

I'reacle , . -. 3 „ 

Soak the glue in sufficient water to render it quite soft. 
As soon as the glue is quite liquid, add the treacle and 
mix them well together. The plastic cast must bo 
thoroughly saturated with boiled linseed oil, containing 
a little "patent dryers," and be laid aside for a day ot 
two, if convenient, to harden before the elastic mould 
is made from it. This material for moulds is generally 
applied to objects which are either much "undercut," 
considerable rehef, and from which, conse- 
quently, it may bo impossible to obtain a perfect copy 
without this composition is resorted to. The clastic 
moulds arc thus made. If we desire to copy a figure 
of plaster, after it has been subjected to the linseed oil, 
&c., let llic hollow in the figure he filled u\;, witU fX'ai^ 
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ond the orifice at its bttse be well closed nitli a ptecel 
ami or oilskin pasted over it. The figi 
placed perpendicularly in a jar of cjlindrical fore 
Hnd rather deeper than the height of the bust j the J 
should bo previously well greased. The plaster < 
must have an abuudance of oil brushed or poured a 
it before it is placed in the jar, aud the compositioa a 
poured ill until it covers the bust and is an inch of tiq 
above it. 

After allowiug the mould thus formed to rem&iii 1 
a day or so to hecome thoroughly set, the jar may 1 
turned upside down, and the mould will readily i 
out. A very sharp, bright, nud thin-bladed knife, S 
now passed from the top to the bottom of the figure Itl 
its back, very cautiously, aud the mould may be ope 
and the plaster model withdrawn. As soon i 
model is removed, the luould, being elastic, wDI t 
itself. A strip of oiled paper or rag is now carefnll 
wrapped round the mould, in order that it may » 
its proper position : it is n good plan, also, to place tlu 
or four pieces of wood of equal thickuessCB, at eq* 
distances round the mould, secured by a piece of tviaflj 
this wUI protect the mould from injury. The moo] 
being inverted, is now filled with a mixture of hbea 
equal parts of hees'-wax and resin, and a small quantitj 
of plumbago and tallow. The mixture ahonld not ) 
poured in until it is bcginuing to eool. Tbo v 
should be allowed to rest for n few hours until qd 
cold, when the woodeu props and bniidagea may I 
removed, the mould rcopcucd, and the compoe' 
figure gently withdrawn. The mould will do for fi 
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sliould be treated in the following manner. Bend a 
piece of stout copper wire in sucli a way that it may, 
when slightly liented, be conveniently placed round a 
portion of the edge of the mcdsillion, to which it will 
Hdhcrc firmly when cold. Then apply, witli a soft 
camel-hair, badger-hair, or other very soft brush, finely 
powdered plumbago (common blacklend will do) until 
the whole surface of the mould has acquired a mctullic 
lustre. The brush with which the plumbago is applied 
should be worked in circles, so that every little crevice 
in the mould may be thoroughly coated; it may be 
advisable also to plumbago the finger and rub the flat 
surfaces of the mould with it, in order that they may be 
uniformly black leaded. 

It is sometinica advanbigeoua to breathe upon the 
siu^ace of the mould when applying the plumbago ; 
care must bo taken that the end of the conducting 
wire attached to the mould, and that part of the com- 
position near it, receive a good coating of the plutuhago 
to insure a perfect connection between the wire and 
the plumbagoed surface. The edge of the mould 
should be scraped round with a knife, in order to 
remove any superfluous plumbago which may have 
been communicated by the fiagers, or otherwise this 
part of the mould will receive the deposit, and render 
it difficult to separate the electrotype from the mould. 
But care must be taken not to remove the plumbago 
from the wire and adjacent composition. 

The mould is now ready to be placed in the solution 
bath; if it is desired to obtain a good thick deposit, it 
may be left in the bath for tivo or three days or even 
longer.' When the nioukl has received the requiretl 
coating, remove it from the bath, detach it from tR.tt 
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zinc clement, and tlien gradually loosen the electrotype 
with the point of a penknife. Should there be any 
copper deposited on the outer edge of the mould, thereby 
rendering it dilHcult to separate the one from the 
other, this niav be broken awav and the obstacle thua 
removed. It is advisable, before taking the electrotype 
from the mould, to cut off the conducting wire as close 
to the copy as possible, in order to render the detach- 
ment more managefible. 

As soon as the electrotype is free, it may be heated 
to cherry redness in a clear fire, or, which is better, by 
a blast from a blow-pipe, and when thus annealed it 
will be exceedingly tough, and less liable to be broken. 
When cool, the electrotype may be plunged into cold 
water acidulated with sulphuric acid, and allowed to 
remain in it for some minutes, when it may be rinsed 
and dried, the edges clipped with a pair of jewellers* 
shears, and filed to the proper form. 

The electrotype may now be polished with rotten 
stone and oil, and applied with a rather stiff brush. 
It may then be washed with boiling water and soap, 
dried, and, lastly, polished with moistened rouge and a 
soft brush, the plain surfaces being polished with the 
second finger and rouge. 

Previously to polishing the electrotype, the hollow 
surface at the back may be filled up with pewter solder 
and lead, thus : — Dissolve a piece of zinc in hydrochloric 
acid (muriatic acid) and apply a little of the solution 
all over the back of the electrotype; cut up some 
pewter solder into small pieces and place them on the 
back, put the copy on a piece of charcoal, and apply the 
blow-pipe flame until the solder has "run" into every 
crevice. Some pieces of lead may now be treated in a 
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Biiailar wny to give additional substance to the electro- 
type, and it is cheaper than aolJer, The copy may now 
be bronzed, plated, or gilt, and mounted on a piece of 
black velvet, or otherwise disposed of, according to the 
taste of the electro typist. 
Moulds from Metallic Substances may be obtained 

by any of the following processes; — Suppose it be a 
medal which we desire to copy, let a stout piece of cop- 
per wire be soldered to the edge or back of the med.-U, 
or let a thinner piece of wire be twisted tightly round 
its edge. Tben place the medat, face upwards, iu a 
plate containing a little melted wax, suffering the wax 
to reach about half way up tlic edge of the medal, then 
remove it for a moment, and replace in the was once more 
to give an additional coating. Or soften a piece of 
gutta perchn, roll it into a ball, and, having cut a hole 
of the size of the medal in several pieces of card, or one 
tliick piece of cardboard, place the medal, face down- 
wards, between these holes and press the gutta percha 
on the back of the medal, and put a weight upon it. 
It may he advisable to coat the back of the medal with a 
solution of gutta percha, in order to give the lump 
applied a greater inclination to adhere, or the medal may 
be somewhat heated before the gutta percha is applied. 
The face of the medal is now to be slightly greased 
either with olive oil, trotter oil, or melted goose fat. 
This is best done with a camel-hair pencil or a piece of 
cotton wool. The superfluous oil is then to be removed 
from the medal by means of a piece of clean cotton wool 
or a silk bandkcrehief. Solutions of wax in alcohol or 
turpentine have been substituted for oil or grease. 
The snrface of the medal may also be plumbagoed 
with ad^■antagc, in which case the oil may lie d\K>ja^-Ji'\. 
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with, nie medal is now to lie put into tbe solufion 
bath, and alluwcil to remain until sufficiently well 
cuateil, when it may be removed, wiialiedj and th^ 
mould carefully separated from it. 

TliC mould uiHy now, in its turn, be oiled or jJoi 
bngocd, and placed Id the bath, and a deposit beioj 
allowed to take place npon it, the operator will htiH 
obtained an exact representative of the original. Thh 
may now be treated in the same way aa the clectrotjr| 
from a wax mould. 

The uest proeesa for obtaining moulds from nietnlj 
consiat.3 in first oiling or plumbagoing the surface ( 
the medal, then placing a rim of card round its edg^ 
secured by sealing-wax. Some very fine plaster i 
Paris ia now mixed to tbe consistence of thick creaq) 
and tliia is carefully poured over the face of the med 
with a table-spoon ; a camel-hair pencil is now i 
to stir the plaster on the medal, in order to dissipate a 
air bubbles which may liave been formed when pouring 
on the plaster. The brush is quickly plunged iat| 
water, and the plaster allowed to remain for an hour d 
BO to harden. AVhcn tlie mould is separated from thi 
medal, it should bo placed aside to dry as much as pen 
sible, and it must be well charged with melted \ 
before beiug plurabagocd. A wire may be fimi^ 
twisted round it, and the connection between the ivire BX^ 
the mould be secured by brushing the plumbagc 
part only where the wire is twisted ; otherwise, should t£ 
whole of the coil of wire be plurobagoed, there may i 
considerable ilifficnlty in detaching the copy when t&i 
deposit is obtained. As before, all superfluous plutn 
biigo should be scraped off the edge of the mouit 
belbrc immersing in the bath. 
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Gtittn, percha moulds may also be obtninecl from 
metallic substances in the same way as fi'ora plaster 
models. 

Sealing-wax has also been employed to obtain moulds 
from metallic aui'faces, but it is not so suitable as either 
gutta percha or the following : — 

After a medal has been oiled or plumbagoed as 
before, and a rim of card bound round its edge, a 
mould may be made of the wax and stoarine compo- 
sition, which is melted gradually, and when it begins 
to solidify, it is cni'efuUy poured on tlie surface of the 
medal, this being held at a slight angle at the time in 
order to prevent the formation of air bubbles. If tlie 
composition is too hot, or if the mould be too quickly 
removed from the medal, it will surely adhere. Tlic 
mould should not be removed for several hours. If, 
however, with all precaution, the mould has an inclina- 
tion to ivdhcre to the medal, place them for an iustaut 
in hot water to expand tbe medal, when it will separate 
easily. 

Moulds in fusible metal, prepared by various pro- 
cesses, are .'liso obtained fi'om medals, Stc. The fusible 
alloy may be formed from any of the following 
formulse : — 

Melt together in a crucible or clean ladle 



While these substances arc being fused, nearly fill 
a cylindrical jar of considerable depth, with cold water. 
Cat some hay or straw into pVccca ^t siioviS. 'O-'-^'^sw 
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inches ill length, and place them in the water. Let 
some person keep this well stirred until the metal is 
ready to pour. Tlie stirrer is then withdrawn quickly 
and the melted alloy poured in. This will finely 
granulate the alloy. The water being now poured off 
the granulated metal, it may be dried and remelted. 
By this means the alloy becomes thoroughly well 
mixed. 

Or either of the following mixtures may be treated 
in the same wny. 

I. 

Bismuth •••••••8 ounoes. 

Lead • • • • • • ••4,, 

Tin 4 „ 

10 „ 

II. 
Bismuili ••«•••• oonccB. 

Tiu 8 „ 

Lead •••••••.6,, 

Is „ 
in. 

Bisroutli •••••••8 ounces. 

Tiu 8 „ 

Lead • • • • • • • .5,9 

16 „ 

When a medal is to be copied by the fusible alloy, 
it should be placed on a smooth piece of wood, and 
the edge of the medal traced round with a pencil 
iipon the wood ; a hole is now to be cut in the wood, 
as deep as half the thickness of the edge of the medal, 
and when this is done the medal is to be placed 
^^ this cavity, and made fast to it by means of moist 
blotting-paper or otherwise. {See engraving.) Or the 
vJick of the medal may be imbedded in a thick paste of 



^•■'1' 



COPriNO ASIil.VI, SUBSTASCEB. 27 

plaster of Piivis, up tolinlf tlie thickness of its ed^c, 

anil the plnster worked up so as to form a kind of 

haadle for the tiiednl, which should 

not be greased fov this purpose. /5~s\ **^ 

When the medivl is secured by either 

of the above means, a wooden block 

is to be obtained, a part of which 

is to be greased a little, and a quantity of the fused 

alloy poured quickly on it, and this is to be worked 

up with a thin piece of wood, or card, ioto a mass 

of pasty consistence. If a pellicle appears on the 

surface it must he quickly removed with the card, and 

the medal be brought suddenly upon the cooling alloy, 

where it must be held steadily for a few moments until 

the alloy baa quite set. 

It is absolutely necessary to act with promptness and 
e.^pertneaa, in order to obtain good moulds by means 
of the fusible alloy. 

Moulds from Animal Substances.— Let us pre- 
sume that the object to be copied is a fish. A quantity 
of plaster of Paris is mi.'sed into a thickish paste, and 
poured quickly on a piece of plate-glasa or sheet tin, 
slightly greiiseil, to prevent the adhesion of the plaster; 
or a sheet of paper, 
greased on one side, 
placed on a level sur- 
face of wood, wdl an- 
swer this purpose very 
well. The fish may 
then be Isiid on its side 
upon the plaster, and 
a little gentle pressure 
applied until one-half of the fisU 
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woodfal.) It is nilvniitngrous, soRictioies, to D 
Qvcr the iisli, previous to placing it in tlic prcpnrRtd 
of ptnstcr. As soon ns tliu ailjustnicnt of the t 
complete, it nmy be allowed to remain until tlie plas 
is thoroughly eel, but not hard; the Jish may then 
carel'ully removed from the mould thus formed, 
any " ragged edges" which mny appear on the mo 
may he smoothed ivith a penknife. Three holes, < 
a conical form, mid at least half an iucli deep, shout 
now be bored in the fnee of the mould, thus, — one n 
the middle of the lish's back, another below the 1 
and a third heneitth the tail. 

Tlie mould must then be brushed over with soap a 
water, a very soft brush being nppHed, and the f 
is iheii carel'ully replaced in its former position. ' 
having made n further quantity of plaster into n 
paste, pour it quickly on the fsh aud mould, ti 
care that the three holes be filled with the pla! 
Should any air-bubbles occur during the pouriug i 
the plaster, they must he instantly dissipated wi 
soft brush or thin piece of wood. Having applfl 
suiTicient plaster to make a strong mould, let the whol 
rest until the moulds are quite hard, when they may tl 
separated and the fish withdrawn. The upper i 
will have three projcctioua, eorrespondiug to the bulft 
in the lower mould, which will enable the operator 1 
put the moulds together with facility and accuracy. 

These moulds may now be jdaced in an oven unti 
they are quite dry, and should then be put into ( 
shallow vessel, containing melted wax, and allowed tj 
remain therein until they are quite saturated; aa soij 
as the moulds arc cool they are ready to receive f 
plumbago, or rtlier conducting medium, 
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Several holes sliould then be drilled in the edge of 
each mould, and n, stout copper wire, bent at one end, 
be inserted in each hole, the terminntiona of these wires 
being well hound together, so ns to prevent tlie mould 
from shifting from the wires. Several pieces of fine wire 
(jewellers' binding wire will answer this purpose very 
well) may be twisted round the conducting wire, mid 
their ends be allowed to touch the surface of the raould 
in several places, in order to aid the deposit, which, 
when large surfaces are exposed, i3 apt to take place 
principally or entirely at the points of tbe coudncting 
wires. Care must be taken that the portions of tbe 
mould to which the wires are attached be well coated 
with plumbago, and the edges of the mould should he 
scraped, in order to free them from any plumbago 
which may have been communicated to them j other- 
wise, when the deposit is obtained, it may he found 
difficult to separate the mould from the electrotype. 

"When the two halves of tbe fish are thus obtiiliicd 
in electrotype, the extraneous copper should be removed 
as before directed, and being filed until they wdl lay 
close together, the inner edges may be tinned with 
chloride of zinc and pewter solder, aud being brought 
together, a blowpipe flame will soon complete tbe 
union. A perfect representation of the fish ia here 
obtained, which may be cither bronzed, plated, or gilt, 
by any of the processes hereafter to be described. 

Moulds from any animal substances may be obtained 
by the above plan. 

In some instances it may be advisable to make r 
mould of au animal in the elastic material before 
spoken of, in which case oue half of the object may bo 
imbedded in saud. and u cvlinder of fihcet Ivw w.'w!™. >» 
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nurround tlic object, and being an inch or two higher 
it may be stuck in the sand. The clastic material is 
now to be passed into the cylinder, until it nearly 
reaches the top ; it is allowed to remain until the com- 
position has thoroughly set, when the metal rim may 
be removed, and the object separated from the mould. 
The other half of the object may be treated in the same 
way. The composition of wax and stcarine may now be 
poured into each half of the mould, and plaster moulds 
may be taken from the wax models thus formed, which, 
being saturated with melted wax, may be plumbagoed 
and electro typed. 

Moulds from Vegetable Substances, may be gene- 
rally taken in the same way as from animals. Leaves, 
sea-weeds, &c., may be thus copied : — Suppose we take 
a fern-leaf for example : let the back of the leaf be 
carefully imbedded in a paste of plaster of Paris, and 
with a piece of wood, guide the plaster so that it may 
fill up every crevice that is not to be copied. When 
the plaster is quite hard, melted wax may be poured 
over the leaf (which should be dusted over with plum- 
bago previously, to prevent the wax from adhering), 
and allowed to remain until quite cold. The leaf and 
plaster should now be separated from the wax mould, 
which is then ready to receive the plumbago, &c. 

Another good plan is, to brush over the back of the 
leaf with thin plaster, layer after layer, until it has 
received a good stout coating; this may now be im- 
bedded in sand, and wax poured on as before. 

Fern-leaves, sea-weeds, &c., may be imbedded in cLiy 
before the wax is applied to them. 

The elastic moulding will also be found very useful in 
copying vegetable substances. 
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Gutta percliit can seldom be applied with advantage 
to the copying of delicate objects of vegetable or 
animal nature, owing to the amount of pressure it 
requires to obtain an impression. 

Having described the various moulding rantcrials 
employed by electro typist a, we will proceed to tho 
general applications of the art of electrotype. 

Articles of glass may be coated with copper, by firat 
covering them with a solution of gutta percha in tur- 
pentine or naphtha, or wax dissolved in turpentine; 
tho article is then coated with plumbago, S;c., in the 
usual way. The surface of the glass vessel may ba- 
rendercd somewhat rough by submitting it to the 
fumes of hydrofluoric acid, but this is seldom requisite. 

Tn some cases it will be found difficult to apply plum- 
bago to a given surface, iu which case the following 
mixLiiro may be emplovod : — 

Wai or tttllow ■..,,.. 1 pouoi. 

Spirit of turpentioe 1 [>1iit, 

India rubber , , . ■ . ' . 3 ouncoa. 
AsiibaUe 1 pouud. 

Melt the wax or tallow, then dissolve the caoutchouc 
and asphalte in the turpentine, and add to tlic wax, 
stirring them well. Now pour in one pound of the 
following solution ; — 

PhoBpliorus ....•• 1 poTind. 
Eiflulphuret ofcirl>oii IS pound". 

Smaller qiuintitics may be mixed up in the name pro- 
portions. 

Tiiese substances being well blended together, object! 
to bo clectrotyped are brushed over with the compo- 
sition, or, being attached to a wire, are dipped into it. 
A weak solution of nitrate of ii\\vct v* wt-A t; 
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contjiiiiinj:: about two pennyweights of silver to the 
quart of distilled water, into which the article is 
iinmersed until it assumes a black colour all over ; it is 
then placed in clean cold water, and afterwards dipped 
iu a solution of chloride of gold, washed again, and 
:illowcd to dry spontaneously. The object is now 
ready to be placed in the bath, where it will receive the 
deposit very readily. 

The above method of rendering non-metallic sub- 
stances conductors of electricity is particularly applic- 
able to the coating of insects, flowcra, and other 
delicate objects of nature. 

Flowers, &c., may also be dipped in a rather weak 

solution of nitrate of silver, and then 
be exposed to the fumes of phosphorus 
under a glass ; or the object A, after it 
has been dipped in nitrate of silver, 
may be placed in a bottle a charged 
with hydrogen, or phosphuretted hy- 
A 'drogen. 

Daguerreotypes may also be copied 
by the electrotype process, thus : — A portion of the back 
of the daguerreotype is to be cleaned by scraping it, or 
by applying a single drop of nitric acid, which is then to 
bo wiped oflf ; a little chloride of zinc is now put on 
1 he clean spot, and a small piece of thin pewter solder. 
\ thickish copper wire, having one end flattened, is now 
[)laced in the flame of a candle or lamp, and being 
brought in contact with the picture, the heat is to be 
continued until the solder runs. The back of the 
daguerreotype may now be coated with wax, and may 
then be placed in the bath to receive the deposit of 
copper. The electrotype will be found easily separable 
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from the ijictures, and it slioukl be slightly gilt, in ordci' 
to protect it from osidation. 

Another uacful application of the art of electrotj-pc 
is the iuvention of Mr. Palmer, tei'nicd by him glyp'"'- 
graphy, a description of which process we give here- 
with : — 

"A piece of ordirary copper phite, such as is used 
for engraving, ia stained black on one side^ over whidi 
is spread a very thin layer of white opaque composition, 
resembling white wax, both in its nature and appear- 
ance; this done, the plate is ready for use. 

" In order to draw properly on these plates, various 
sorts of points are used (according to the directioin 
here giveu), which remove, wherever they ai'e passed, 
a portion of the white composition, whereby the black- 
ened surface of the plate is exposed, forming a striking 
contrast with the surrounding white ground, so that the 
artist sees his effect at once. 

"The drawing, being thus completed, is put; into 
the hands of one who inspects it vepy carefully and 
minutely, to see that no part of the work has been 
damaged, or filled in with dirt or dust ; from thence it 
passes into a third person's hands, by whom it is 
brought in contact with a substance having a chemical 
attraction or affinity for the remaining portions of the 
composition thereon, whereby they are heightened ad 
lifiitum. Thus, by a cai-eful manipulation, the lii/hta of 
the drawing become thickened all over tlie plate equally, 
and the main difficulty is at once overcome : a little 
more, however, remains to be done, The depth of 
these nun-pi'inting parts of the block must be in some 
degree proportionate to their width ; consequently, the 
larger breadths of Hnhts require to be thickened ciw^Ve. 
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plate to a much prcater extent, in order to produce this 
depth. This part of the process is purely meclianicalj 
and easily accomplished. 

'' It is indispensably necessary that the printing sur- 
faces of the block prepared for the press should project 
in such relief from the block itself, as shall prevent the 
probability of the inking-roUer touching the interstices 
of the same whilst passing over them ; this is accom- 
plished in wood engraving by cutting out these inter- 
vening parts, which form the lights of the print, to a 
sufficient depth; but in glyphography the depth of 
these parts is formed by the remaining portions of the 
white composition on the plate, analogous to the thick- 
ness or height of which must be the depth on the block, 
seeing that the latter is in fact (to simplify the matter) 
a cast or reverse of the former. But if this composition 
were spread on the plate as thickly as required for this 
purpose, it would be impossible for the artist to put 
cither close, fine, or free work thereon ; consequently 
the thinnest possible coating is put on the plate pre- 
viously to the drawing being made, and the required 
thickness obtained ultimately as described, 

" The plate thus prepared is again carefully inspected 
through a powerful lens, and closely scrutinised, to see 
that it is ready for the next stage of the process, which 
is to place it in a trough and submit it to the action of 
a galvanic battery, by means of which copper is depo- 
sited into the indentations thereof, and, continuing to 
fill them up, it gradually spreads itself all over the sur- 
face of the composition, until a sufficiently thick plate 
of copper is obtained, which, on being separated, will 
be found to be a perfect cast of the drawing which 
formed the clichde- 
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"Lastly, the metallic plate thus produced ia soHcrcd 
Lo another piece of metal to strengtliea it, and then 
mounted on a piece of wood to bring it to the height 
of the printer's type. This completes the process, aud 
glyphographic block is now ready for the press. 
It should, however, have been stated previously, 
that if any parts of the block require to be lowered, it 
is done with tlie greatest facility in the process of 
mounting." 

For the purpose of coating iron or zinc with copjicr, 
various solutions are cmployoi!. 

1. Add to a solution of sulphate of copper a solutiou 
of cyanide of potassium, which will form a greenish 
precipitate ; care must be taken to avoid breatliiiig the 
fumes arising during this part of the process, as tliey 

highly injurious. The precipitate is to be washed 
aeveral times with cold water, and lastly dissolved with 
cyanide of potassium. 

2. Pour into a solution of sulphate of copper, a solu- 
lion of ferrocyanide of potassium, until no further pre- 
cipitation takes place. Wash the precipitate as before. 
Cyanide of potassium will dissolve the precipitate. It 
is recommended to work this solution hot. 

3. The solution wliich I have found to nnsiver best 
'or coating iron and zinc ia composed of — 



Carbnnato of potaja; 
SiJphnleorcupiiir 

Cyanide uf potoEsim 



Dissolve the sulphate of copper in boiling distilled or 
irain water, and when cold add the carbonate of potassa 
and ammonia; the preeipitato when formed is redia- 
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bolvcil. Now :nlil the cyanulc of potassium, until all 
the blue colour disappears. A prceipitjite will be fouud 
at the bottom of the vessel, from Avhich the clear solu- 
tion inav be s(M)arate(l bv decantatioii. 

The chloride or acetate of copper may be used instead 
of the sul])hate, the former being preferable to the 
latter, but more cx])ensive. Solutions thus made may 
be uorkcd cold. Two cells of the battery described at 
])aj.5e 7 will be found to answer admirably, for the 
j)urj)ose of deposit injj from these solutions. 

Articles of iron which are to receive the deposit of 
coj)per sliould be previously soaked in a strong solution 
of caustic alkali, cither soda or potassa, made by Jidding 
to eitlier of these salts some recentlv slaked lime : the 
clear liquor proceeding from Avhich is to be used for 
the purpose of removing any grease which may attach 
to the article, which is then to be well washed aud 
immersed in a " i)ickle,'' consisting of — 

Siilplmric »icid 1 iwund. 

IlyJi'ucliloric acid • • • • • . 2 ounces. 
Water \\ gallon. 

After the iron article has remained iu this pickle for a 
short time, it may be removed, and well washed aud 
scoured with sand and water, applied with a very hard 
brush. 

Articles of zinc may be placed in the alkali, and then 
Btccped in the following pickle : — 

tSulphuric acid ••••••! pound. 

Water 2 gaUons. 

After pickling, the articles may be scoured with sand if 
they require it, which is seldom the case, unless the 
work is old and greasy, in which case the brush and 



'.mnd xrill readily reinoTn any »tains whicU m.-Vj pi'DSUitl; 
jUicmsflvM »flcr pickling. 



When nn electrotype is obtained, or a, surluof oi iron 
Or itiiio coattil with copper, n bi-onze iip[ii--ariu)CO uay 
bo iiBpurtcd by any of the fuliowiiig mixtures, wluch 
nliuulil be livid on nitli a soft brush, and nllowcil to dry ; 
«ftcr which a somewhat haidcr brij«h xhould he briskly 
applied to the object, until it has becotuc thuroiiglily 
brightened. Should the bronze, however, appear too 
.uniform and want relief, » Uttlo of Uio composition 
idiould be i-uhbi'<l nlT the ntiacd flurfaccSj in order to 
give nn effect of li[;iit and shade. This may be done 
to Huiii the taste of thci operator. 

As the bronzing mixtures rn-e of. different colours, 
and are to produce ^nn'oua effects, cnr6 ^bou)d be talicn 
never to apply any two of them with the name brush, 
without previously washing it. 

Black Bronze. — D!«(ilvc ifliLinum in nitro-hydro- 
chloi iu acid, and evapornle to dryness, or to crj"ataIliaa-_ 
tioii. Dissolvo this iu spirit of wine, ether, or water- * 
A fow drops of thia solution may fjc mixed with any of 
the bronzing powders, such m crocus, aioaaa, rouge, 
&c. It ia well to gently boat the article to be bronzed, 
previous to applying tliia compodtion. The projeetinif 
portions of Iho arliclo may be lightened, if ro{|ui»if,c, bv 
applying a little liiiuid atnmouift to thcui with a piece 
of ohainois leitther. 

Brown Bronze, — Bougc, wil'a e littlo chloride of 
phttiiium and water, will form a chocolate brown of 
cotksidiTabiG depth of tone, und ia cscccdinjtly at>plicobU) 
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AiM ^uil;.'! -it \'-.-.:(M- to \:i;ik«* :i )'Ji.s!c. To this 1 .; ;. 
1)<; .iJ.'k'i! citliri' cIk Ji'i'U* .>!' jjlriiiniiui, or liytlrosui]:* »t.'' 
ol' jiiiiMi'.ijil:!, :..:i; )>(l::i;i: to tl.;' tjisti' (.'f tiio iii:inipiil ■ -.o:-. 

Aiioil:. I' i)u :i/.r \^\\VJ b.'. ii;!uU: !.;}■ mi.xiiijj: a Jij-L* 
nri:M\ ci'O'.u-. :ni.i liy<lj-.».sulijli;^.tc W aiiirnovii;i in v;.*.t; 
\\\\< >iioulil !;'j ;.piiiu(l sc*\cral limes, iu onI':r 10 --vo i\ 

\) (Iv to tllC i>lv>l\/.'\ 

JI:\viii;j: givoii Hie priiuipjil r;K!ls com-, 'oil a-, ;rh 
t'.ie (''!rctr()-(Uposi1i(»u of copj)CJ\ sulHcicut 1 hrii a to 
f'Mublc tliu .liulciitj to pii'suo the subject \^ith.c;isi.; and 
\succc.ss, 1 now prccccd to (lcs(Ti])e the various "pro- 
■•'jise-i of Eljrtio-l'latini:, in winch I trust toi)rcsc!:t: to 
t!ui reader s^uno useful i)racli(al i 11 fuvm at ion. 

KLKCTKO-DrrOSiTlOX OF SILVliR. 

The vnost imporrantof all the arts of (ileotro-depo*^]- 
tioii i'=i thai denoniinatccl " elect i'0-|)lating." TJii-^ bean- 
tiful art is now pracliscd to a va.-.t (^xtcil in L(.:uL)n, 
Sl^'fTield, IMrmin^bam^ and Prris. ArtlrleS; eidi il v 



uironTAxcK of Ei.ECTHO-rr.ATixfl. Rf) 

made of Germaii silrerj arc coated with fine silver, and 
tlius, to a great extent, supersede the ordinary Sheffield 
and Birmingham plate; whilst old articles from which 
the silver has worn ofl" can be rcplated, and thus renilercd 
equal, and in some instances, siipcrior to new. 

Previous to the discovery of this art, when the silver 
had disappeai-ed from the surfaces of plated articles by 
I long usage, they became useless, as there was no process 
t known by which the articles could be re-silvered. 

Since the first introduetion of the art, many have 
worked it with considerable success, and in the principal 
towns in England, Ireland, and Scotland, there are 
manufactories in which, annually, a vast amount of 
silver is deposited upon articles of various eoustr action, 
and yet there is no superabundance of electro-platers ; 
for I believe that if there were ten times the number, 
they would all do well, and for this reason : — the 
amount of plated goods now manufactured all over 
the kingdom fsu- exceeds that made in the old days i>l 
Sheffield and Birmingham plate ; and the sih'cr which 
is deposited on these goods must be replaced as it 
wears off, in the progress of time, by the electro -plater. 
Again, many persons now use plated German silver 
goods in preference to silver, either owing to their 
superior beanty, their being less tempting to the 
marauder, or more economical to purcliase. And when 
we bear in mind the vast quantity of eleetro-plate which 
is to be found in the hotels, restaurants, and private 
houses in the united kingdom — which is daily having 
its silver rubbed and scrubbed off, there is good reason 
to believe that the electro-plater's services will he es- 
tcnaively required, in proportion as tlio manufacture 
and consmi)i)tion of electro-plate progvcss.cs. 
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There arc ninny solutions employed in depositing 
silver upon viirious nictab, from Avliich ^vc will select 
tlio^e most liki?ly to suceeed with the beginner and the 
pracrticiil man. The proportions of the materials used 
being the same in small or large operations, the mani- 
pulator may easily make np either of the following 
solutions in any quantity he pleases, from a pint to 1000 
gallons or more. 

Silver Solutions. — In making any of these solu- 
tions, perfectly fine silver must be employed ; or, if it is 
desired to nse standard or other impure silver, it will 
be better to purify the silver by first dissolving it in 
nitric acid; then add about one quart of cold water to 
the acid solution obtained from dissolving four ounces 
of silver. Now throw in a few pieces of sheet copper 
to precipitate the silver, and proceed as described at 
page i)'3. "When the pure silver is thus obtained, it is 
to be again dissolved in two parts water and one part 
nitric acid. 

Solution I. 

Fine silver •••••..! ounce. 



Kitric acid • • • • • about 1 
Water i 



)) 



>> 



Tut the silver carefully into a Florence flask, and then 
pour in the acid and water ; place the flask on a sand 
bath for a few minutes, taking care not to apply too 
much heat, and as soon as chemical action becomes 
violent, remove the flask to a cooler place, and allow 
the action to go on until it nearly ceases ; when, if 
there be silver still undissolved, the flask may be again 
placed on the sand-bath until the silver disappears. If, 
however, the acid employed has been weak, it may be 
necessary to add a little more. The red fumes formed 
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wlien chemical action ia going on disappear wlien tLe 
silver is dissolved or when the acid has done its work. 
If a little black powder be visible at tlie bottom of the 
fliisk, it may be taken care of separately, as it is gold. 

I have frequently found gold in the silver piirchased of 

II refiner; in some iiistanees more than sufficient to 
|p;iy the expense of the acid employed. 

The nitrate of silver formed during the above opera- 
t'oii should be carefully poured into a porcelain or 
Wedgwood capsule, and Iieatcd until a pellicle appears 
on the surface, when it may be placed aside to crystailise, 
Tlie uncrystallised liquor should then be poured from 
the crystals into another capsule, and heat applied until 
it has evaporated sufficiently to crystallise. When this 
is done, the crystals of nitrate of silver m-e to be placed 
in a large jar or other suitable vessel, and about three 
pints of cold distilled water added, the whole being 
well stirred with a glass rod until the crystals are 
dissolved. 

A quantity of carbonate of potassa is now to be dis- 
solved in distilled water, and some of the solutiou added 
to the nitrate of silver, until no further precipitation 
takes place. It is advisable occasionally to put a little of 
the clear solution in a glass, or test-tube, and to add a 
few drops of the solution of potassa, in order to ascertain 
hether all the silver is thrown down, or otherwise ; as 
Boon as the application of the alkaline solution produces 
eflect upon the solution of nitrate of silver, this 
operation is complete. 

Tlie supernatant liquor {that is, the fluid which remains 
above the precipitate) should next be carefully poured 
off the precipitated silver, and fresh water added ; this ia 
n allowed to settle, and the wutcv ^Q'^^'^'^ "^"^ *^ 
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before, which opcrntion Kbould be rci^ented acTonilfl 
in order to wusli the pr(!ci|iitate thoroiiglilv'. 

A (jiinntity of cyanide of potnuimn is then to ba3 
Rottcil ill hot or cold water, nud rather more I' 
autUcictit to dissnlvQ the prceipitntc ndded. In t 
minutes the cnrbonate of silver vtill be dissolved by d 
cyiiiiide, but iu all probability there will be a trifiing 
Hcdinicut nt the bottom of the vessel, which mi^ be 
Beparivted from the solution by filtration, and pre 
as in all probabiUty it will contain a little silver. 

Sufricicut water is uoiv to be added to mal 
gnlloii of solution. Should the solution be fond 
work mthcr slowly nt first, n little of the SOlutC 
cyanide may be niidcd from time to time, ii»^ 
required: but it is preferable, in working a new i 
tion, to have as small a proportion of cyanide aa pot' 
sible, otherwise the articles may slriji, but more espe- 
cially if they are composed of German silver. 

When a silver solution lias been worked for some 
length of time, it acquires organic matter, and is then 
capable of bearing, without injury, a hirger proportion 
of cyanide. 

It is necessary that the nitric acid employed for dis- 
solving silver should be of good commercial qn^ty, if 
not chemically pure, for if it contains hydrochloric acid 
(which is not an luifrequent adulteration), a portion nj 
the silver dissolved will become precipitated in the fonn 
of a white flocculent powder (chloride of silver), and 
the success of the operation is thereby impaired. 

Solution n. — To one ounce of silver, dissolved ani 
ciystnlliscd as above directed, is to be added three pintl 
of distilled water. The silver is to bo precipitated fron 
tliis by jiddiiij; gruduiiUy a strong solution of cy.inidoo 
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potassium. This must be done with caution, ns an 
of cyanide will re-dissolve the precipitate. Should 
■the operator, however, accideutally ujiiily too nnicli 
lyanide, a little nitrate of silver in solution u\ny be 
added, the silver of which will be [irecipitatcd by the 
Horplus cyanide, A portion of the solution should be 
placed in a wine-glass occasionally, and a drop of 
cyanide added, until uo further effect is produced by 
this Hubstance. 

the precipitate {which is white) haa sub- 
Bided, the clear solution is to be poured off, and fresh 
water added, this being done several times, as before, 
to wash the precipitate. 

Three pounds of ferrocynnide of potassium (yellow 
prussiate of potnssn) may now be dissolved in water, 
and added to the precipitate. When the precipitate is 
dissolved, add sufficient water to make one gallon of 
solution, which should tlien be filtered before using. 
This solution is not very profitable to the electro -plater, 
as it requires fresh silver to be added frequently, owing 
to the fact that the anode, or silver plate, is not acted 
upon by the fcrrocyauide, therefore the salution soon 
becomes deprived of its silver. It may bo used, how- 
ever, for experimental purposes. 

Solution III. — One ounce of fine silver dissolved 
und treated as before, to which add three pints of dis- 
tilled water. Precipitate the silver by adding a strong 
solution of common salt — an excess does no harm. A 
single drop of hydrochloric acid will show whether all 
the silver is thrown down or not. The white precipi- 
tate thus formed (which is chloride of silver] is to bo 
washed as before. 

A quantity of byposnlpbitc of soda is next dksols^ 



quaatitj ndiled 
added 

"1 



ill Lot distilled vatcr, niid n suQicicnt quaatity lulilc 
to dissolve the prccipitntc. Water ia tliea to be added 
to iimkc one gitUon. Tliis solution is decomposed! 
liglit, nnd should therefore be kept covered np, orfi" 
(Inrk pince. It ia not much used hy elcctro-plRten. 1 

Solution IV.— One ounce of fine silver trcntcd R 
before, aud dissolved in three pints of distilled water. 
Precipitate witli cominou salt, and wash, ns abore 
directed. Dissolve the precipitate wiih n strong solu- 
liou of cyanide of potassium, taking earc not to will 
niucli more than will dissolve the chloride of silver. 
Filter carefully, at least once through tltc same filtering 
paper mid once through clean filtering paper, and then 
mid enough distilled water to make one galloa of solution. 

The above solution is very useful when it is desired 
to plate an article delicately white, but the silver ii 
liable to strip when the bunuBlier is applied to it. Ttii- 
solutionj however, may be employed with less 1 
the work stripping, if it be UKcd weaker, with a | 
surface of anode and feeble battery power. 

Under all circumstances this solution is more n 
able to Biirfiiccs wliicli only rcquiro to be scratch- 
brushed, or which arc to be left (laid. Chased figures, 
clock-dials, cast mctul work, &c,, may be admirably 
plated with this solution. 

Solution V. — One ounce of fine silver, ns before, 
and the crystals dissolved in three pints of distilled 
water. Add strong solution of cyanide of potassinn 
until no further precipitation lakes place- If too mucl 
cynnide ia added, it will re-dissolve the preeipitats 
Pour off the supernatant liquor and wash the silver » 
before. Now nilil strong solution of cyanide to dia8(4l!l 
tliL' precipilatc. ^liiko one gallon with distilled wiiB 
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nhe solution should have a moderate excess of cj'anide, 
and it must be filtered before using. 

Solution VT. — A silver eolutiou may be made by 
dissolviug one ounce of silver as before. Dissolve the 
crystals in one piut of distilled water. Nest be pre- 
pared with a large vessel full of lime-water, made by 
adding recently slaked Hme to an ample quantity of 
water, whichj it must be remembered, dissolves but a 
Tery small per-centagc of lime. To the clear brae- 
water ia to be added the solution of uitrate of silver, 
which will be converted into a dark brown precipitate 
(oxide of silver). When all the silver is thrown down, 
the clear litjuor is to be poured off, and the precipitate 
washed as before. Now add strong cyanide of potas- 
sium solution to dissolve tlie oxide of silver, and make 
one gallon with distilled water. 

This makes a very excellent solution, although it is 
somewhat troublesome to prepare. 

Solution VII, — Dissolve in one gallon of water one 
ounce and a-quarter of cyanide of potassium, in a 
Btone-warc or glass vessel. Fill a porous cell with some 
of this solution, and place it in the larger vessel ; the 
solution should be the same height in both vessels. 
Then put a piece of sheet copper or iron, connected 
with the wire which proeeeda from the zinc of the bat- 
tery, into the porous eel]. Place in the stone vessel a 
piece of stout sheet silver, which must be previously 
attached to the wire issuing from the copper of the 
battery. It is well to employ several cells alternated, 
for this purpose, when a large quimtity of solution has 
to be prepared ; that is to say, the zinc of one battery 
should be united by a wire with the copper of the next, 
and so on. In a few hours the solution in U\*i \m^s^i 
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vrssd will Irivc acquired siiHiciciit silver^ and the solu- 
tion may be at once used. The porous cell is to be 
removed, and its contents may be thrown away. 

In working this solution at first it is necessary to 
expose a rather hir(>;e surface of anode^ and small quan- 
tities of cyanide must be added occasionally until the 
solution is in brisk working order. 

This is one of the best solutions^ when carefully 
})i'(>[)arc(l; and is less liable to strip than many others. 

Solutions of silver may be prepared by precipitating 
the silver from the solution of nitrate with ammonia, 
soda, ma<j;nesia, &c., &c., but for all practical purposes 
the solutions I., IV., V., VI., and VII., may, if care- 
fully prepared, be depended upon. 

AVhcn it is desired that the articles should come out 
of the bath having a bright appearance, a little bisul- 
])huret of carbon is added to the solution. This is best 
done in the following manner: — Put an ounce of bisul- 
phurct of carbon into a pint bottle containing a strong 
silver solution with cyanide in excess. The bottle 
should be repeatedly shaken, and the mixture is ready 
for use in a few days. A few drops of this solution 
may be poured into the plating bath occasionally^ until 
the work appears sullieiently bright. The bisulphuret 
solution, however, must be added with care, for an 
excess is apt to spoil the solution. In plating surfaces 
which cannot easily be scratch-brushed, this brightening 
proe(\ss is very serviceable. The operator, however, 
must never add too much at a time. 

In making up any of the foregoing solutions the 
weights and measures employed arc troy, or apothe- 
caries' Aveight, and imperial measure, a table of which 
will be given at the end of this volume. 
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[laving at commnnd any of the solutions described, 
the operator may nest nrrange tlie battery, A plate 
a, a, a, or sheet of silver, is to be attached to the wire 
issuing from the copper of the battery ft, and supported 
by a brass rod d; this may be done either by soldering 
them together or uniting them mth a suitable binding 
Bcie\7; but the best plan of attaching the anode, or 




sheet of silver, to the copper wire ia as follows : — Cut 
n strip to within half an inch or so ; this strip may 
be united to the wire by a binding screw or soldered. 
] f cast plates of silver are used, it is advantageous to 
liave them cast with an extra piece, about three inches 
long at the corners, to attach the copper wire to. 

The object in adopting either of the above arrange- 
ments is to prevent the copper wire entering the bath, 
ns this is much impaired by allowing the copper to be 
immersed in the cyanide solution, whetiier deposition 
is taking place or not. Copper, if left in the bath for 
any length of time, even unconnected with a battery, 
will reduce a portion of the silver from the solution, 
an equivalent of the copper taking its place. This is 
especially the case when a large quantity of free cyanide 
is present. 

A brass rod e, with a binding screw soldered or screwed 
on one end of it, is now to be attached to the negative 
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wire al' the battery. The articles to be coated may be 
■uapcnded to tliis rod by pieces of clenn copper wire; 
the wire used for this purpose may be rather tliiii, yd 

sufficiently strong to bear the weight of the articlt". 
The thinner the nirc is the lesa mark will be matte 
upon the articles coated — a very important considera- 
tion in Bomo cases, especially where spoons and forks 
ni'o to be plated. This wire is termed " slinging wire.' 
The size I generally prefer for spoons and forks is 
about ji^iid of an inch in thickness. The rods from 
which the anodes and goods to be plated are suspended 
must be kept quite clean and bright, by rubbing i 
emery cloth. 

Preparation of New Work to be Plated.— O 
mau silver spoons and forks may be first placed in aliw 
solution of caustic soda or potassa (made by mixing 
recently-slaked lime with n concentrated hot solution 
of cither soda or potassa, and allowing the lime to sub- 
side, the liquor is ready for use when further diluted), 
in order to remove any grease which may be upon 
them. A few minutes will cfl'ect tliis, as the caustic 
alkali very readily converts the small amount of grease 
generally on these articles into a soapy substance, easily 
removable by water. This process, however, la not 
indispensable; I seldom adopt it. 

The spoons, &c., may uow be well brushed with either 
powdered pumicc-stoue or powdered bath-brick (I 
prefer the latter) and water — a hard brush being ap-' 
plied to the purpose. This cleansing process is carried 
on until all the polish of the spoons is removed ; Hod 
the fingers which hold the articles should he tcpt well 
charged with the powdered material, to prevent any 
grease or perspiration being imparted to the work. In 
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cleaning spoons, it is fidvis.ilile to begin nt tLe inside 
of the bowl, nnd ihcn to proceed to the other parts ; 
lastly, going over the whole surface lightly, to render 
it uniform after the necessary handling it has been 
aiibiectcd to. A little practice will soon render the 
operator espert in these important details. The spoons, 
&c., are to be plaeed in clean cold wiiter as soon as 
they arc brushed, nnd are then ready for the bath. The 
slinging wires may now be attached. 

Wlien a solution is newly made, the work ia apt to 
be irregularly coated at first, therefore it may be neces- 
sary to take the articles out of the bath about ten 
minutes after their first immersion, and to give tUcm 
another slight rub with the brush and powdered ma- 
terial as before, when they should be again rinsed aud 
placed in the solution. 

If it is desired to give the spoons a very strong coat- 
ing of silver, it is ivell, after a few hours' immersion, to 
remove them from the hath, and to submit them to the 
action of a lathe scrutcb-brush (consisting of a "chuck," 
■with several bundles of fine brass wire attached to it, 
upon which beer or weak ale is allowed to rim from a 
small barrel, with a tap to it, from above). This process 
will burnish down the white " burr," as it ia called, 
and which consists of minute crystals of fine silver, 
and will prevent the coating from becoming rough. 
After the articles are scratched they should bo rinsed 
in clean water, and again placed in the bath until done, 
The spoons maybe lightly brushed over with moistened 
silver sand instead of being scratch-brushed, but the 
latter is preferable. When the goods have received 
the required coating they nre again aeratebed, and can 
tlien bo (iniahed, either by the burnisher or ^olUlicv. 



80 El.ECTno-^[t:Tl; ' 

If tlie operator desires to knoir exactly how miu 
silver is deposited on a given quantity of work, 
may be done by wcigbing the article before and ( 
immersion i or, by weighing the anode each time, '. 
may form a tolerably correct estimate of the amoui 
of silver deposited, for the anode generally supplies tl 
solution witli the amount of silver taken from it by l! 
ai-ticles coated, that is to say, if all circumstances ban 
been favourable. 

When the articles are first placed in the bath, a suf- 
ficient surface of anode should be exposed (that is, 
immersed in the solution) to enable the goods to becon 
whitish in the course of a few seconds. If they a 
tliis appearance the very instant they enter the bat 
the, process is going on too quickly, and the artid 
will be liable to "sti-ip." I regulate the speed of ti 
operation of electro-deposition almost entirely by t 
ajiode, and I prefer exposing a small portion of t 
electrode at first, until the goods are uniformly corerei 
when the anode is lowered, little by little, until su 
ficient is exposed to carry on the operation with requi 
speed. But the state of the solution and the battel 
must also be carefully attended to. 

Large goods — for example, tea-pots, cruet-franj 
tea-urns, &c., may be treated in the same way as spool 
and forks, but care must be taken that no imprcssid 
of tho fingers be left on any of the plain s 
such case a roughness will occur at that part. 

Preparation of Old Work to be Plated.^ 

Shefiield or Birmingham plated cruet, soy, and li^ 
frames, &c., from which the silver has worn off, slu 
fii-st have the bottom separated from the wire, either B 
nnsoldeniig or unscrewing, as the case may he. 
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bottom, if it ia very rougli, may be rendered smootli 
by means of emery cloth, or pumice-stone and water, 
«nd emery cloth afterwards. It may be fluished with 
watcr-of-Ayr stone. The cruet-frame wire may geue- 
rally be made smooth with emery cloth only. 

As soon as the parts of the frame are smooth, the 
edges, feet, &c., may be brushed with a hard brush and 
powdered Bath brick, until all the interstices are quite 
clean. If there be any verdigris on any part of the 
frame it may be removed immediately by applying a 
few drops of hydrochloric acid (" spirit of salt ") to the 
part. When the edges have been well brushed, the 
frame should be brushed all over in the same way, 
and it is then ready for the solution. But if the 
edges or mounts are lead {"silver edges" they are 
generally termed), it will be necessary to apply, with a 
rather soft brush, a solution made by dissolving four 
ounces of mercury in nitric acid, and adding about 
half-a-pint of cold water. This solution is to be lightly 
brushed over the lead mounts only; the article and 
brush are then to be well rinsed, and the brush and 
plain water again applied in the same way. The solu- 
tion of mercury will turn the edges black, or dark grey, 
but the subsequent brushing will render them bright 
again. The frame is now to be well rinsed and is 
ready for the depositing bath. If, on its firsc immer- 
sion, any binck spots exhibit themselves, the frame 
may be removed, again brushed over, and finally re- 
turned to the hath. If the edges do not receive the 
coating of silver as readily as the other parts, the 
solution may require a little more cyanide, or atrcnstbcu 
the power of the battery, or by increasing the surface 
l>f the anode this may be accompUahe.l, 
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1 have successfully coated tliesc lead edges by npplj 
ing a solution of aulplmte of copper a, nitli a little fre 
sulphuric acid in it, tlitis: — I dip one portion of tb 
ed^e nt n time ii 
tlic solution 
Bulplintc of co[t« 
per, and with | 
piece of irou I 
I touch the li 
I solution, nnd this in nn instant become* 
;h a bright deposit of copper. This ia i 
rinsed, and the next pnrt of the edge is treated in tho- 
same way, nnd so on. By this plnn lead edges may Iw; 
coated ivith great facility nnd certainty of success. 

Generally, underneath the bottoms of cruet fmnios vt 
a coating of tin; nnd ns this raetnl is very troublesome; 
to plate, nnlcsa in a solution made expressly for it, ] 
prefer removing the tin, cither hy means of nitric o^ 
hydrochloric acid (the latter being rather a slow 
cess), or with emery cloth and pumice; but nitiiA. 
acid, employed with care, is the quickest plan. 

When it is ivished merely to whiten an article witk 
silver, the amount deposited being of no consideratioiv 
solution No. 4, described at page 44, should be used. Let 
US suppose that n time-piece dial be the object to be 
whitened. The dial is first cleaned with a brush in tlifl 
ordinary way, until all the old silver (if any) is removv^ 
it is then rubbed with a piece of chamois leather and fine^ 
powdered Bath brick, shghtly moistened; it is heXtf 
to pass the leather over the aurfnee in circles, bo lui 
render the face as uniform as possible and to preras 
the deposit from hdngpalchj. The dial is then to h 
tiased in qiute clean water aud siisgended in the bath; 
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If the finger has been allowed to touch the face of the 
dial, it will be found that that p.irt exhibits a dulness 
corresponding to the form of the skin of the finger, and 
it will be necessary to rub the dial as before with the 
chamois leather. The dial should be supported by the 
edges only. A few minutes' iraracrsion will be sufficient 
to whiten a dial. When clone, it is to be plunged into 
boiling water, and allowed to dry spontaneously, or be 
placed in perfectly clean bos saw-dust. 

Articles which are to be left with a dead-white sur- 
face, may be prepared in the same way, but they 
require to remain longer in the bath; in fact, till they 
assume the chai'act eristic dead-white appearance. They 
are then to be placed in boiling water, and finally in 
bos-dust, the latter being removed by mcsms of a 
Boft brush. 

When it ia necessary to whiten goods very quickly, 
the solution may be weakened with hot water, and the 
temperature raised to about 130° Fahr. The surface of 
anode exposed must be less than if the solution were 
to be worked cold. Moving the articles about in the 
solution occasionally, ensures uniformity and improves 
the whiteness by giving it a slight transparency. 

When any of the solutions have been iuuso for sonic 
length of time, their conduct ibility may be augmented 
by adding a little cyanide of potassium. After the 
first few days the solution generally works better than 
when newly made; therefore it is not advisable to 
make any alteration in it until it begins to work rather 
tardily, wlien the additional cyani<le may be added. I 
have invariably found that a solution that bus been 
worked for several years has given better results than 
one recently made, atid I have never yet been com- 




peWiid (o resiipply tlic sohitioD vitb silrcr; this is 
simply because I have tiikcn cxre to work nitb a suSi- 
ciciit mr/aee of anode, with battcrj- power of fe^Jj 
intensity, nud with cnougU free cyanide in BolutioiLfl 
cause tlic anode to yield as much silver to tlic b^B 
as the plntcd articles liava from time to Ume removea 
from it. 

Iron is by no means an easy metal to coat witli 
silver. It mny, bowevcr, be successfully plated i 
care. The iron article should first be well < 
and rendered free from rust, cither by rubbing 1 
craory cloth, or by dipping it into a pickle o 

Siirplinria mIJ S 

HjUroclilorie noiJ 1 

Water I gnllDil. 

It may remain iu tliis piclile until the oxttle or mrt 
becomes easily removable by a brush and wet sand. 
If it be found, on removing the articles from the pickle, 
that the oxide does not brush off easily, it should be 
returned to the pickle-bath. When tlic surface is 
merely rusty, strong hydrochloric acid niouc will rem 
tlic rust and render the article at once clean and T\ 
for the sand-brush. The articles when cleaned I 
well rinsed, may he placed in the alkaline Bolntil 
copper bath, described at page 35, and allowed. | 
remain until they have received a slight coating ; t 
may then he riused aud pbced in the silvering batbj 
or the articles may be electro- brassed by any of tlie 
processes hereafter to be described, aud then immersed 
in the plating bath. 

It is better to deposit a coating citbc 
copper upon an iron surface, to insure sue 
will adhere well to ii'on, hut silver will not, thei 



copper acta tlie useful ptirt of n " go-between," tUereliy 
preventing tlie disagreement that migUt arise were two 
metaU, so antagonistic to eacli otLer as silver and iron, 
allowed to come in contact. 

The solution in which iron is to be plated should he 
weakened with about fifty per cent, of water. 

Britannia metal, pewter, and all combinalions of 
lead and tin, are best plated in a solution containing a 
good deal of free cyanide. Deposition should be 
Buffered to take place quickly at first, so as to insure 
the deposit going well all over the article. A larger 
surface of anode, also, must be exposed than would be 
reijnired for German silver work — probably three times 
the surface. 

The battery power must ho energetic, but not too 
intense. Tn'o 4-gallon cells of the battery described at 
pp.ge 1 will be sufBcicot for objects of considerable size. 
Articles made of Britannia metal, &c., should not be 
disturbed while in solution. They may, however, be 
BhiFtcd BOW and then bo as to expose a fresh surface to 
the anode, for the sake of causing uniformity of deposit, 
but it is not advisable to let the solution be agitated 
more than is absolutely necessary. This caution, liow- 
ever, is chiefly applicable to the period when the articles 
are first immersed in the bath. 

The goods may be prepared for plating by brush- 
ing them over with silver sand and water, with a 
moderately hard brush, instead of the powdered Bath 
brick used for other metiils. The articles may be 
cleansed from grease by placing them for a few 
minutes in a hot solution of caustic soda. 

If the articles, when they have been placed iu the 
plaliug bath for a few moracnts, present an unequal 
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surface, it is ndrisablc to remove them, nrtl have them 
brushed over ngain ns before; then, after well rinsing, 
they shotild be quickly returned to the bath and 
allowed to remaia without further disturbance if 

possible. 

The readiest mode of plating articles of lead, tin, or 
sine, ia to previously cover them with a. film of br«!s, 
in the brassing bath : or with copper, in the alkaline 
coppering biUh. Either brass or copper will adhere 
firmly to the surface of these metals, and the silver mxj 
be dupositcd on the coppered or brassed surface with 
perfect facility. After the articles have been removed 
from the copper or brass bath, they should be well 
scratch- brushed and rinsed before placing in the plating 
bath. 

When an article has been plated and is found to 
strip or blister in many places, it will be necessary to 
i-cmovo all the silver from the surface and plate it again 
more carefully. There are two kinds of blistering; 
the first is the non-adherence of the silver to the article 
coated; the second, the blistering or doubling of the 
metal of which the article is composed. When the 
blistering is of the first kind, the article, after the 
silver has been removed by the process described below, 
may be rendered smooth with water-of-Ayr stone pre- 
vious to being replated ; but if the metal itself has 
been blistered when the burnisher was applied to it, 
blisters must be scraped, buffed, or filed down, and 
surface made smooth in the ordinary way. 

The silver is removed (or " stripped ") from articles 
thus ; — Put some strong sulphuric acid into a stone jar 
or enameled saucepan, and add a few eiystals of nitrate 
of potassa (saUjictre), Apply heat until the nitrate is d$ ~ 
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lolved. When tliia solution is very hot the nrticlcs nro 
to be immersed, imd occasionally movei! aboiit until tho 
silver becomes entirely dissolved from the surface, Tho 
removal of the silver will become manifest by the metal 
beneath being exposed at the edges. The operation must 
then be closely watched in order to prevent the articles 
remaining longer in the solution than is absolutely 
necessary. If the above solution does not remove the 
ailver quickly, more nitrate of potassa inust be added 
from time to time, and the heat augmented if required. 

When a quantity of things have been stripped in the 
solution it will begin to work slowly, and a mass of 
crystals will be found at the bottom of the vessel as it 
cools. It will be better now to add a quantity of cold 
water to the solution, and to immerse in it some pieces 
of zinc, which will throw down tlie silver in a metallic 
state, but in minute crystals of a greyish colour. By 
dropping a little hydrochloric acid into the solution the 
operator will be able to judge whether all the silver is 
deposited or not. The acid will form a white preeipt- 
tate so long as there is any silver in solution. When 
all the silver is precipitated, the supernatant liquor may 
be poured off carefully and fresh water added to wash 
the precipitate, which process should he repeated several 
times iu order to render the silver as clean as possible- 
The pieces of zinc should be removed before the final 
washing of the silver. The silver may now he dried and 
put into a cmcible (being previously mixed with a little 
dry powdered potash), and lieated in a furn.ice until all 
themetal is gallicrcd into a button. During the process 
of fusion, a few crystals of nitrate of potash may be 
carefully dropped into the crucible. Tbe silver thus 
obtained will be perfectly fine. 
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Or the silver may be precipitated from the atrippittg 
solution by means of commoa salt, wbcii chloride oi 
n\vtv will be formed, wliicb may be dried and fused il 
tlic same way as above, previously being mixed with i 
little soda or potassa, to form a flux. 

The articles may be stripped in the plating bath, h; 
auspcnding them in the place of tbu anode, bat thi 
plan is npt to injure tho solution, by imparting to itl 
portion of the copper or other metal of which ths 
article was made. Or the silver may thus be precipe 
talcd upon the end of a wire, enclosed in a linen bi^, 
to collect the small grauulcs of silver wliich will isl 
from the end of the wire. A powerful current toqIb 
strip the silver off in a very short time. A smidl 
qujintlty of solution containing excess of cyanide shooU 
be kept for this purpose alone. 

Deposition of Silver upon Non-Metallic Sub 
stances. — Silver may be deposited in the same way a 
copper by the electrotype process, but as cyanide o 
potassium rapidly dissolves was, it will not be advisitblt 
to employ moulda made of that material. Gutta pavhi 
is better, but even this substance is acted upon by c 
nide of potassium. Moulds made of fusible metal a 
however, more suitable for this purpose. When tl 
cyauide solution of silver is employed for dcporitiu 
upon or for copying non-metallic substances, the bat 
should have at least six times as much silver aa thof 
required for the ordinary process of plating. 

A solution of nitrate of silver, if not too strong, ti 
answer well for depositing upon plumbagoed surfaces, 
biit this solution must not be employed for depositing 
upon copper or other metallic surfaces. 

The backs of copper moulds which r.rc to be coated 
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with mlver sliould be coyered with some raaterial to 
prevent the silver being deposited on those snrfaces ; for 
this purpose it has been recommended to boil a littls 
pitch iu a strong solution of potassn, which will form a 
Bcdimcut. Some of this sediment is added to a quan- 
tity of melted pitch, at which time a violent action 
ensues, white fumes being evolved. Allow this action 
to subside, and the resulting material will be ready for 
use. Melted gutta pcrcha will also answer tolerably 
■well for protecting the backs of metallic moulds. 

There are many other practical points in the electro- 
deposition of silver, which we deem it advisable, for the 
reader's convenience, to give in the form of an Appendix 
at the end of this work, to which he will prudently 
refer when desirous of practising the art of electro- 
plating, &c. 



BLECTRO-DEPOSITIOS OP GOLD. 

In importance, eleotro-gildiug is second only to the 
art of electro-plating; and it is carried on in much the 
same way. The solutions of gold, however, should be 
generuily worked hot ; hence the operation of gilding 
is conducted in a much shorter space of time tiian is 
required for plating. An article may be well and 
strongly coated in a few minutes, whilst it would require 
several hours to cleetro-plate an article well. 

There are many forms of solution in use amongst 
filectrD-metallurgista, all of them varying in the propor- 
lion of gold to the gallon of water, and in the amount 
gf cyanide employed. These solutions arc all of them 
easily made, and any of them can be well worked by a 
Bkilful operator. Some gilders use five or six peuny- 
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Weights of ^M to Dig qtinrt of eoluttoa — otlie 
niHcli us uiylit or ten dwts.; but 1 have genu 
found that a sulutioa coutniniDg less gold will g 
better roHultu Ibaii one richer in tlic metal, independent 
of the advnntnge in ]>oint of economy. I have obsened 
thnt II bath euiitiuning five or six dtvts. of gold to tLc 
quu-t of vntcr, nnd tlie necessary proportioa of cya- 
nide, and worked with several united cells of Smec^i 
biitlery, liiis required a much larger surface of auode to 
be ciposcd to a given surface of negative electrode 
(that is, Ibe aiticlc to be gilt) than would be required 
to gild an article iu a solution containing one and >■ 
half d(vt> to the quart of solntiou worked with-R siii 
cell of a constant battery. Hence I infer "Thnt | 
wenkcr solution is t1ic better conductor of the tiro. 

I Gold Solutions.— Solution L~TlissoIve in a Flo- 
Tcncc flask one pennyweight and a half of fine gold in tiro 
parts hydrochloric aeid and one part nitric acid (oj 
rey'ia), applying gentle heat to accelerate chci 
action. \Vhcn the gold is all dissolved, pour the oliltw 
of gold thus formed into a porcehuQ capsule and a 
moderate heat until all the acid is evaporated. A red 
mass will result. It is advisable, when the acid is 
nearly expelled, to move the capsule round and roqa^ 
80 that the liquid may be dispersed over a large 8 
of the vessel. It will be found that the liquid will f|_ 
to flow when the acid is expelled, nt which period i 
operation ia complete. If too ranch heat is applied the 
gold will become reduced to the metallic state, which 
may be known by the red mass acquiring first a yellow 
tinge, and nest a gold bronze will be observed at the 
bottom of the cnpside. In such a case it will be necea- 
lary to add a little more of the mixed acids in the « 
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proportion ns before, ivliieh uOl at oacc rcclissolve the 
Ted need gold. 

WIiou the acid b.is been driven ofF the chloride of 
gold, about half a pint of cold distilled water is to be 
added, which will at once dissolve the chloride, forming 
a bright straw -eolotu-ed solntion. Allow this to subside 
fur a. few minutes, aa iu all probabihty there will be a 
small amount of white precipitate at the bottom of tlie 
vessel, which is chloride of silver; the solution of gold 
must be carefully poured off from this prccipitiitc, as it 
is soluble in cyanide of potassium, and its presence in 
the resulting solution may be prejndicial. A Utile 
distilled water may be poured into the .capsule, to rinse 
away nil the gold, tnUing care not to allow the sediment 
to come away with it, when transferring the rinsings 
to the solution of gold. 

A little strong solution of cyanide is now. added, gra- 
dually, to the solution of gold, and the whole stirred with- 
a glass. rod. Tlic gold solution will instantly lose its 
yellow colour. A brown precipitate is formed by the 
solutionofcyanide, and this solution must be added drop 
by drop until it produces no further effect upon the clear 
solution. The supernatant liquor is now to be care- 
fully poured off, and fresh water added several times to 
wash the preci|iitate of gold — taking care not to waste 
any of the precipitate nor to add more cyanide than is 
ab&oliUely necessary. When the precipitate is suRi- • 
cicntlj washed, more of the solution of cyanide is added, 
which TV'iil at once dissolve the precipitate, forming a 
clear solution. The cyanide should ha added in excess, 
say about twice as ranch ns'may he required to dissolve 
the precipitate. Tlie concentrated solution of cyanide 
of gold thus obtained is placed over llic fire or on a 



■and'batli untiJ it is evaporated to diynean, whenW 
tnny be n^»iri dissolved lu cold water and Sltered'iH 
use. Ijitatly, enough boiling distilled water is added ta 
niiike one quiirt uf sulutioii, nnd a little additional cya- 
nide lidded if the solution is found to work too slowly 
at first — but it ia better not to use more cyanide t 
is necessary, otherwise the anode will become i 
consumed and the gilding be of a " foxy " colour. 

Solution II. Dissolve one and a half dwt. fine golf 
as before, and evaporate to dryness, He-dissolve in 
liiilf a pint of distilled water and precipitate the gold 
witli ammonia, taking care not to add more ammonia 
tlian is necessary. Pour off the supernatant liquor and 
wnsb the precipitate as before. Now add sufficieot 
cyanide of potassium to dissolve the precipitate. Evapo- 
rate to dryness, and rc-dissolve with cold distilled water. 
The solution ia then to be filtered, and distilled water 
added to make one quart. A little cyanide ia to be 
added occasionally, as required. 

Solution III. Dissolve one dwt. and a half as before, 
and when the half pint of solution of chloride ia obtained, 
precipitate the gold with hydrosulphate of ammonia. 
A copious black precipitate is formed, which must he 
allowed to subside, and this substance then washed as 
before directed. Dissolve the precipitate with a lump 
of cyanide — say about half an ounce, or rather leas; 
and evaporate to dryness. Then add water to make one 
quart. 

SolutiOD IV. Dissolve the same quantity of gold ni 
before, but without evaporating the acid. Add a 
quantity of calcined magnesia, which will precipitate 
the gold in the form of an oxide. To the oxide odd 
auQicicut couccutrated nitric acid (applying heat atfifl 
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TKErAKATION OF GOLD BOLUTIOXS, G'J 

^rae time) to diasolve the mngQesia, wbea the oxide 
irill be left in the form of a precipitate, which is to be 
IFell washed, and then solution of cyanide added to 
iissolve it as before. Evaporate and make one quart 
of solution with distilled water. 

Solution V". Dissolve one ounce of cyanide of potaa- 
sium in one quart of nearly boiling distilled water. 
About half fill a "porous cell" with the solution, and 
Btnnd it in the vessel containing the bulk of the solu- 
tion. Attach a piece of sheet copper to the wire issuing 
Irom the zinc of the battery, and place it in the poroua 
cell. Put a piece of sheet gold, attached to the copper 
of the battery by a wire, in the outer solution, and 
allow the whole to remain in action until the solution 
has acquired about one pennyweight and a lialf of gold, 
irhich may be ascertained by weighing the gold before 
Imd after immersion. The porous cell may now he 
xcmoved and ita contents thrown away. The solution 
is now ready for use. 

These solutions should be worked at a temperature 
»f about 130° F., with one cell of a constant battery. 

The solution of gold may be heated either in an 
jnameled saucepan, or in a glass vessel placed in an iron 
ipnn containing water. The operator now proceeds to 
«rrange his battery. The wire which issues from the 

ipper of the battery is to be attached to a piece of fine 

lid, which may conveniently be done by soldering. 
'he article to he gilt is to be suspended to the wire pro- 

leding from the zinc of the battery. 

Preparation of Articles to be Gilt.— Silver goods. 

Bach as cream ewers, sugar howls, mugs, &c., should be 
*cU scoured inside with hot soap and water and silver 
.Sand, and if they arc at all greasy, a little c.iustic Koda 




inny be applied to them first. Or ttio mngt, &c, may 
be well scnitcli-brushed nrnl tlien rinsctl willi boiling 
wntcr. Tlic iiisiJcs ouly of tliesc veascla are generallr 
required to be gilt, in wliicli case the outaidos mny tie 
Mijicd dry before gihling. Thu uegnlive wire (from Ik 
Eiiic of the battery) ia to be attached to the liatidle uf 
the vessel. The plate of gold is now to be carefuljj 
susjicuded in the centre 
of the mug, taking care 
that it docs not toachlke 
vessel; and the gold solu- 
tion may be poured into 
the mug by means of » 
jug or other Euitable ves- 
sel, until it reaches the upper edge. If it is deaired 
to gild the extreme edge, the solution may be guided 
over it with n piece of wood or glass rod. In nbout 
five or six miuutca the vessel will be sufficiently gdt, 
when the auode may be removed, the negative wire 
detached, and the solution poured into the bath. Tho 
F.rticle is at once to be rinsed with hot water, and maj 
be scratch -brushed and buruished in the ordinary way. 
"When cream ewers, &c., are so constructed that the 
solution will not reneh the lip, &c., without overflowiug, 
it is advisable to slightly tilt the vcosel so as to cover 
r.s much of it as possible, and when it is gilt the lip may 
be dipped into a little gold solution, being attached to 
the battery the while; but in this case the outside of the 
lip will also receive a deposit. This may be prevented 
by coating the outer surface of the vessel with the com- 
position which we have already described, p. 50. Vessels 
which arc to be gilt inside only, should be placed o^ 
plate or dish to collect any solution which mayrutt f~~ 
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■GILDING CnOOClIES, ETC. 6S 

Silver brooclicsj pius, rings, thimblcSj egg, snlt and 
lustnrd spoons, &c., merely require to be scratch- 
trushcd before gilding. After tbcy have rcctived the 
required deposit, they are ngain brusbcd, and if tlie 
colour be a little too pale or too red, the articles should 
be immersed in the batli again for an instant, and then 
plunged into boiling water, when tliey will assume a 
lieoutiful fine gold colour. "When well rinsed in hot 
tFater, the articles are to be placed in box saw-dust, 
which may somctiraca be advantageously kept hot for 
tliis purpose, in order to dry the goods as speedily as 
possible ; but care must be taken that the box-dust be 
pot allowed to char or burn, otherwise it will stain the 
rtrticles. 

Goods which are made of copper or brass entirely, 

lay be dipped into nitrous acid {" fuming nitric aeid" 

: " dipping acid ") for a moment, and instantly plunged 

into clean cold water; after which process they should 

again rinsed in fresli water, and at once placed in 

the gilding bath. Or such articles may he 'merely 

scratch -brushed, rinsed, and then placed in the bath. 

If, when first put in the bath, copper or brass goods 
receive the deposit too quickly, the anode should be 
Tikised a little out of the solution, so as to expose a 
■mailer surface, and the articles should be moved about 
little, by which uniformity of deposit ivill be secured. 
Jn fact, it is advisable always to give the articles a gentle 
potion when first placed in the bath, until they have 
Mccived a slight coating, when they may be allowed to 
lemain steady until finished; but when it is required 
to deposit a stout coating, it will be advantageous to 
Snove them occasionally, to prevent the deposit takiuf^ 
piflcc UQCVcnh'. 
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00 ELKCTUO-MKTALLURCY. 

WIicii p:oods arc made of cither copper or bi-asSj 
with inouiitiiigs of anotlicr metal, or if they have been 
previously plated or gilt, greater care must be observed, 
otherwise some parts will receive the deposit favourably 
w bile others will scarcely be coated at all. This applies 
ijiore especially to goods which have mountings pewter- 
soldered upon them, which is frequently the case iu 
cuinmou jewellery. In this case all the surfaces \vill 
receive the deposit but the solder, which, being a bad 
conductor of electricity, and more electro-negative than 
t he other metal to which it is attached, will receive the 
deposit but tardily, if at all. I have frequently found 
that the smallest speck of pewter solder which has 
haj)pened to be upon a brooch which I had to gild. Las 
compelled me to deposit at least tliree times as mucli 
gold as the article required before I could cover the 
speck of solder; and in many instances not even then 
would deposit take place upon the offending spot. 
Having tried to amalgamate the solder with the gilt 
surface by means of nitrate of mercury, nitrate of silver, 
and both combined and alternately applied ; and having 
scratch-brushed the tardy spot until I was heartily sick 
of pewter solder and everything which it contaminated, 
I at last hit upon a plan by means of which I have ever 
since been enabled to gild pewter solder with ease and 
certainty. I placed a single drop of an acid solution of 
sulphate of copper upon the solder spot, and then 
i;ouched it with a piece of steel : in an instant the solder 
and surrounding surface received a bright deposit of 
copper (which could be strengthened by repeating the 
operation several times) . The moment the article was 
placed in the gilding bath the spot became coated ; in 
fact — copper being easier to gild than gold — this spot 



OILDINO i-liWT££l SOLDEK. 

ieeeived tlie deposit in preference, so tlmt my difficulty 
speedily mid satisfactorily overcome. Jriiiiy clectiu- 
[ildersj 1 Lure no iloubt, ivill find the iibove plan relieve 
hem from a considerable amount of rmnoyimcc. 
Sencrally speaking, however^ when tbc operator finds a 
Kfficulty in gilding pewter solder, it is owing to tlic 
l>ftth requiring cyanide, or tbc esposurc of ii larger 
rarfnce of anode ; or may be tbe battery power is weak,' 
Instead of the above plan of coating pewter solder, 
Sie manipulator may put a drop of concentrated solii- 
of silver upon the solder, as before, and, on touch- 
the part with a piece of fine wire the solder will 
i>e coated with silver in an instant. I prefer the 
former plan, however, since copper receives the deposit 
bf gold more readily thsm silver. 

In gilding cheap jewellery, French and Birmingham 
ancy goods, and articles which arc not required to 
lave more than a coloured surface given to them, I 
lavc fonnd it .in economical plan to gild with a copper 
Icnode, and as the gold becomes exhausted from tbc 
plution, to add more gold from time to time, thus 
irorking from the solution instead of from the anode. 
By this arrangement, the operator is sure not to deposit 
.ore gold upon his worlc than is consistent with the 
cale of remuneration for doing the same. 

Generally, it is only necessary to scratch-brush this 
ilass of goods; then having rinsed them in boiling 
inter, they are to be dipped into the solution for an 
istaut; a few sceonds only being required to give the 
>oda a beautiful colour. 

Silver fihgree brooches, &c., must he well scratched, 
lipped in the bath for a moment and then rinsed and 
Icratcltcd ag;dn : on immersion in the baU\ Uic mhiq\A 




time they will become more uniformly gilt. Tliesui^" 
fncc of auode must be udequntc and the battery power 
brisk, or the fili^ee work will uot receive the ticposit 
uuiformlj'. The solder of filigree work is generally 
the most troublesome to gild, but if the current attd 
wilier circutnstaDces arc favourahle, the depo5it should 
lake place nil over at once; a want of cyauide in the 
solution is a pi-incipal cause of dilliculty in gilding 
filigree work. Gently moving the articles about in 
the solution, grciitly adds to the beauty and uniformity 
of the result, if all other matters are favourable. TliD 
solution for gilding filigree goods should contain ratlier 
more gold than that for ordinary work, and the BUrtice 
of anode exposed must be greater. 

Metal piua, brooches, rings, fcc., sboidd be cither 
"dipped" as before recomiocDded, or well scratcli- 
brushed before gilding, Tiiis class of goods may be 
done ou a large sculcj in a poreclaia vessel like a 
colander, suspended in tiie bath. The goods, being 
placed in this, merely require to be touched, aad 
oceasionally stirred about by the negative pole ( 
battery, so as to cover those parts which have bej 
contact with each other. 

Army accoutrement work, sword-mountings, ftc., 
should first be prepared by cleaning with silver sand, 
aoap and water, applied with a hard brush. The article 
ni;iy then be scratch-brushed, and placed in the bath 
until it lias nearly acquired a sufficient coating, when 
it is to be removed, rinsed in warm water, and those 
parts which are required to he left dead, gently 
brushed over with powdered pumice or Bath-brick. 
The arlielo is tlien returned to the bath and allowed to 
remain until finished. As soon aa it has become 
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fficieatly giit, the plain surfaces runy be scrntcli- 
pushed, and then buruUhcd. 

I have indnccd my workpeople to burnish gilt- work 
'ith four-penny ale, instead of soap and water, and it lias 
een considered by them a great improvement, since 
be burnishei* seems to glide over the surfiicc of the 
rork with greater ease and smoothness, more especially 
rhen the gildmg has been what is termed " liard " or 
scratchy." Vinegar has sometimes been applied to 
his purpose, but not, I think, with anch success. 
la gilding German silver, the solution may be 
orked nt rather a lower temperature, the solution 
'eakened, and a leas surface of anode exposed. 
German sili-er has the poiver of reducing gold from its 
)lution in cyanide (especially if the solution be strong) 
ithout the aid of the battery; as also will brass 
!ceive a coating of silver in the plating-bath without 
he use of the current, therefore the solution should 
|e weaker — in fact, so weak tJiat the German silver will 
lOt deposit tlie gold per se; otherwise Ihc deposit will 
ake place so rapidly that the gold will peel off when 
leing burnished, or even scratch-brushed, 

When iron or steel goods are to be gilt, they shouhl 
\e first rendered free from grease, by being immersed in 
t solution of caustic soda or potassa ; they arc then to be 
rell scratch-brushed — in fact, until they have acquired 
> slight coating of brass, from the wires of tlio brunh. 
IF sour beer is used for this purpose it will greatly 
iuuiitate the operation. The article should then bo 
}aced in the bath for an instant, then well scratch- 
rushed and dipped again. The solution employed for 
ron or steel should be mueh weaker than for any other 
lelftl. I wniih! recomnicud the following : — 
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Ordinary sjlution 4 fluid ounca. 

Water 20 „ 

C}aiii«le of potassium, al>uut . . • 2 drachms. 

This solution may be worked rather warm, but not so 
hot as the ordinary solution. Weak battery power 
should be employed, and small surface of anode, ciiid 
deposition must be allowed to take place very slowly 
at first. 

Bv scratcli-brusliiiinf iron or steel articles with 
vinegar or dilute hydrochloric acid, a very good and 
adiicsive coating of copper may be obtained upon the 
surface of the article, but the employment of the latter 
must be done with caution or the operator's clothes may 
be injured; a few drops of acid, however, to the pint of 
water is all that will be required. 

The best method of preparing steel or iron articles 
for gilding, is to coat them with copper or brass in the 
same wjiy as that recommended for plating these 
metals. Many steel articles, which only require a 
trifling deposit of gold, may be gilt without any further 
preparation than merely rinsing them in hot water. 
The articles then receive a momentary dip in the bath, 
and, being sufficiently gilt, are rinsed in hot water and 
dried quickly in hot box-dust, or in an oven. 

Steel surgical instruments must be gilt with great 
care, in order that the edges be not rendered blunt 
by the operation. These articles should be placed in 
the bath without any preparation, as coating them with 
copper or brass, and then gold, may involve too much 
handling. A slight deposit is all that is necessary to 
protect the steel instrument from rust or corrosion. 

Steel or iron keys should be first well scratch -brushed, 
dipped into the bath for a moment, and then brushed 



li ; lastly, nlloiviiig tliem to remain in tlie bath 
I until suRicicntJy coated. These may be finished either 
\ by burnishing or polishing. 



ELKCTIIO-DEPOSITION OF BBASS AND BKOKZB, 
It is far more dillicnlt to deposit an alloy of two or 
more metals than, one only; and this diflicuUy bceomes 
greater when wc require to deposit, as an uniform alloy, 
two metals whose eleetrical conditions are of an oppo- 
site character, as zinc and copper. From a solution 
consisting of zinc and copper in the proportions to form 
urdinary brass, it is easy to deposit tJie zinc alone, or 
tlie copper alone, by increasing or diminishing the 
power of the current, or by raising or lowering the 
anode; that is to say, by increasing or diminishing the 
surface of anode exposed to a given surface of object to 
be coated. 

The difficulty in regulating all circumstances, so that 
•ID uniform result might be obtained by the operator, 
B«d so that the process of electro-brassing might be 
depended upon, has, in many instances, caused this 
useful art to be abandoned altogctlier by tlie manu- 
fitcturer. 

JIany processes of electro-brassing haTC been pub- 
lished and patented in this country and on the 
continent, but all of tiicm have the disadvantage of 
being more or less troublesome and uncertaiu to 
manage, even though the operator be a person well 
skilled in electro- deposition. But I think that several 
of these processes may be rendered commercially 
Tiiluable if the solutions in the first instance are raised 
by persons acquainted with cliemical laws. Again, 
there would be k-ss liability to failure, if tiic power of 



the cuiTcnL einiiluvud tias iilMiiys rcgulntcd hy 
Biirfni-c of ^uuds to be coutetl; tlie nniount of anodl 
hUo, bciiij^ iT'^iilutcd by tlid sume. IT, ou tlie coutrar] 
♦.lie biittciy-powcr be too weak, or iu excess, either 
copper ou tlic one linnd, or tbc zioc on the other, vi 
be deposited nloiic. 

In giving the various processes of elcctro-bratssiDgi 
I niiiy inform the render that several of them 
patcuted, mid cousequcntly cauoot be employed fo 
cummerciul purposes without the pcrniissioB of 
respective pat eu tecs. 

I. De Salzede's Patent Froccsscs. 
L 

CynniJc of [■NlaRiiur.i ..... 12p,ii-ts. 

Crirbounle -Jf j.-taifji CIO „ 

8u]pl;iite uf line 4S „ 

CUIaiide of cupiicr . . . . , . ^ u 

Kitrnteofaminonin 305 „ 

Wtttrr 6000 „ 

Disaoivc the cyanide of potassium in 1 20 parts of ih 
quantity of water above specified, and then dissolve tl 
carbonate of potassa, sulphate of zinc, and chloride 
copper in the remaining v/atcr, raising the tcmpcratu 
to about ]jO°F. ; and as soon as the salts nre ivi 
dissolved add the nitrate of ammonia, frequeul 
stirring until the latter is dissolved. The solution n( 
now be allowed to stand for a few days, in order tl 
the sediment formed may become precipitated, wU 
the clear liquor is to be drawn oli', and is ready for 
ir. 

CjaniJeof foUES'DiB 50 piirtB. 

Carboimte of poWsoa 500 „ 

BttlpliBteofilno 35 „ 

Ohloridfl otenppcr 1-'' n 

Wator 5J00 



EIMNZIVO SOI.fTIONS — r-RASS SOLUTION. j'A 

This solution mny he made up in tliR snme wfiv na 
No. 1. 

3. Bronzing solution. 

This solution is the same as No. 1, excepting that 
25 parts of chloride of tin arc us^d instead of the 
eulphnte of zinc. 

4. Bionzing solution. 

In this solution 12 parts of chloriilc of tin .ire era- 
ployed inatend of sulpliato of zinc in the second brassing 
solution. This latter solution Snlzedc works at a tem- 
perature not exceeding 07° F. 

The ahove solutions are to be ivorked with a brass 
nnode, and with an active biittery of two or more cells 
— Bunsen's battery being prefcr.ible to any other. 
The current of electricity employed in electro -brassing 
must have a brisk intensity — the quantity also being 
considerable. 

The above solutions work very well at first, but tliey 
soon get out of order, owing to the irregular action of 
the cyanide upon the brass anodes, which readily 
attacks the copper, wliilst the zinc frequently remains 
upon the surface of the anode in the form of a wiiite 
paste. Hence the chr.racler of tiie solution soon 
becomes altered. 

II. Brass Solution. 

Potouft • . • Jipounik 

Salpltate of sine 10 ounces. 

Lii|nii1 nnironDlii 1 quart. 

Cjinide ot potaBsiiim 8 ouumb. 

Dissolve the acetate of copper, which should be prc- 
riously pulverised, in half a gallon of water. Add 
1 pint of the liquid ammonia, and then dissolve Iho 
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Kulplialc of zinc i:i 1 gallon of water, the tenipcniture 
of which should be raised to about 1S0° F. AVlicn 
the zinc is dissolved, add the remaining pint of liquid 
auiiuonia to the solution, which should be well stirred 
immediately, in order to insure its perfect mixture with 
the sulphate of zinc. 

Dissolve the potash in one gallon of water. Lastly, 
dissolve the cyanide of potassium in one gallon of hot 
water, and then mix the ingredients in the following 
order: — Tiie solution of copper to be added to that of 
ziucj now add the solution of potash and cyanide. 
Stir the whole well together, and allow the mixture to 
digest for an hour or so, stirring occasionally. Add 
water to make altogether 8 gallons of solution. 

The above solution must bo worked with active 
battery-power and a brass anode — milled brass being 
preferable. Tlie anode should be w*ell cleaned before 
immersion. A little liquid ammonia may be added 
from time to time, and also a small portion of cyanide 
when the solution works slowly. The anode must be 
kept clean. I have also found it advantageous to add 
a little arsenious acid to the solution, which improved 
the character of the deposit, by rendering it brighter 
and less crystalline. The arsenious acid, however, does 
not at first appear to make much difference, but after a 
wliilc the improvement becomes manifest. I generally 
apply the arsenic by mixing it with a strong solution of 
cyanide of potassium. About one ounce to the above 
solution will be sufficient at first, and the quantity mav 
be increased by degrees. 
III. 

Acetate of copper 10 pouncUi. 

*> zinc . • • • • 1 pound. 

ff potas-sa lOpoandfi. 



Disaolve tlic above substances in 5 gnllous of hot 
water, and add cyanide until a, precipitate is formed, 
which, upon addin;^ more cyanido, becomes again dis- 
solved. An excess of cyanide must be added, Tlie 
patentees of this process (Messrs. lluasell & Woolricli) 
use either a brass anode, or one of brass and another 
of copper at the same time. 

IV. Bronze Solution of M, Eriinel & Co. 

ChloriLls of copper ..... 1 pcutiil. 

CaTbunale of potasBH ..... S5 pouDila, 

Sulphate of xiao 2 „ 

Kitratcof nuiuouui 12^ „ 

The chloride is to be dissolved in half a gallon of 
ivatei- ; the carbonate of potnssa in gallons of water ; 
the sulphate of zinc is to be dissolved in half a gnllon 
of hot water. These three solutions are to be mLted 
together. Now add the nitrate of ammonia, and blend 
them all together by stirring well for a few minutes. 
Make about twenty gallons, by adding cold water. 

This solution is to be worked in tlie same way iia 
rither of the above. 

The above solution much resembles M. Salzede'a 
pi-occss, and is prone to get out of order owing to the 
fnct that the anode docs not supply the solution with 
metal aa fast as it is deprived of it by the articles 
coutod. Uuleas the solvent employed nill readily attack 
and dissolve the zinc of tlie anode, the solution must 
soon lose its proportion of this metal. The liquid am- 
monia used in one of the above processes seems to 
effect this more satisfactorily than an excess of cyanide. 
I have invariably found tliat in any of the above pro- 
BB, the employment of a liberal amount of liquid 
ammonia has kept tlic anodes clean, and enabled the 
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solution to give better rcsiUta in CTcry respect. The' 
white salt of ziuc fonncd upon the surfnce of the aiiotle; 
is soluble in this nicnsti'uutn, but sparingly so in cyanidft 
of potassium. Tlic atnmonia and eyaniJe being in the- 
soIutiuD in abuudnnce, ivill keep the anode clean, without: 
which the action soon ctasea nltogetlicr. 

V. Newton's Process consists in foi'ming solatious 
for depositing alloys of copper, tin and zinc, aad also 
for depositing brass and bronze. 

The patentee mixes chloride of zinc witli chloride o 
nmmouium, sodium, or potnssium dissolved in water. 

Acetate of zine in solution mbted with acetate of am- 
monia, potassn, or soi3n. 

In making up a brassing solution, Newton adds tQ- 
cither of the above solutions a proportion of a corrc 
spondiiig salt of copper — for instance, with the ncetatj 
of zinc be would unite the acetate of copper, and so o 
Tie employs various other salts of zinc, with tbe corre* 
spending copper salt, for the same purpose. 

InmakingabronzingsolutionJIr.NewtondissolvestliB 
double tartrate of copper and potassa, and ilouble tartrate 
of the protoxide of tin and potassa, with or witliout the 
addition of caustic potassa. He deposits an alloy tj 
zinc, tin and copper, by using n solution composed 
of the following substances ;— double cyanide of copper 
and potassium; zincatc of potassa and stanuate of 
potassa ; tbe ziucate of potassa he forma by fusing. 
Dside of zinc with caustic potassa, and the stanuate of 
potassa either by fusing oxide of tin with caustic potassa, 
or by dissolving it in a solution of potassa. 

Por an electro- brassing solution the patentee employ* 
a solution composed of a given quantity of oxide C ' 
copper, dissolved in an excess of cyanide of potassium f 



oxide of i 



oxide of zinc and a little liijuid ammonia are tlien 
added, and the solution heated to 120° Fah., to liti° F&h. 
Water ia then added, in sufficient quantity to allow the 
solution to contain ahout 3 oz. of the osidcs to the 
giillon — i. e., 2 of zinc to 1 of copper to form brass. 
YI. Brassing Solutions. 

Cj^niJe afiiotossiam 1 pouuil. 

Curbunate af iuuuioui^ > • . . . . 1 ,■ 

CyiUii>leor(»!)pfr 2 Dnucea. 

„ i^e loDDDB. 

Dissolve in one gnlton of wiitcr. The temperature to 
be raised to 15U° Fall. 

II. 

CrsnLJeofpoUsiiuin 1 jDnnd. 

CnrUaDUte of aiuuoii:ii , . . ... 1 n 

Dissolve in one gallon of water. Attach a large brass 
anode to the positive wire of a battery, and apply a 
small surface of cathode or negative electrode — say a 
strip of brass. The temperature should also he 150° Fah. 
By this arrangement the anode dissolves, supplying t!ie 
solution with ractal. The exact quantity which the 
solution has taken up may be ascertained by weighing 
the anode before and after immersion. 

711. Brunei gives another forinuht for a brassing 
HOlution ; — 

CarlMnala of poUeua . • . . . ID ]W)iuiil3, 
Cfsni^C of pOtosAiuia ... . li puuaJ. 

Sulphnle uf lioc H „ 

Cblpciila of capptr lOaiTnces. 

W»Ur ........ 12i gallons. 

The best way of making up the above solution is to 
dissolve all the ingredients in seiiarate vessels j then to 
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add to tlic siilpliate of zinc and chloride of copper a 
portion of the ssolutiou of carbonate of potassa. Now 
add sufficient liquid ammonia to dissolve the respective 
precipitates at first formed, when the solution of 
cyanide and the remainder of the carbonate of potassa 
may be poured in, and water added to make altogether 
12\ gallons. This solution must be worked with a 
large brass anode, and a brisk battery of two or more 
liunscn's cells. Tlie solution should stand for some 
hours before using it, when it mjiy be separated from 
anv sediment which mav remain at the bottom of the 
vessel in which it is made. 

The above solution will require to be replenished 
from time to time with a little cyanide of potassium 
and liquid ammonia, in order to keep the anode free 
from tlic white salt of zinc, which would otherwise form 
upon its surface. Arsenious acid improves this solu- 
tion ; and I have found that a little chloride of tin, 
dissolved in caustic potassa, tends to toughen the 
deposit. 

Iron, lead, zinc, tin, and alloys of lead, &c., will not 
all receive an equally good coating of brass if placed in 
the bath at the same time. No two met.als of different 
characters should be immersed together; and, indeed, 
different solutions should be employed for each metal 
or alloy. 

Cast iron requires a solution containing a greater 
per-ccntage of metal than zinc or its alloys ; whilst 
zinc will receive a good deposit when but little metal is 
in the bath. Lead also requires to be coated in a bath 
which is richer in the metals. 

In immersing in the bath two different metals, as 
cast-iron and zinc for instance, the zinc would receive 



the deposit at once, wliilst llic iron would not rcccivt 
the ainidlest nmount of deposit, and in striving to force 
the metal on the iron surfnce the operator may impitir 
hia solution. Even cast- and wrought-iron require to 
be conted in different baths. By observing this rule, 
the solutiona are not so liable to get out of order. 

Again, iron and zinc require different degrees of 
battcry-poiver to effect a good deposit upon tlieni. A 
battery which would coat ziuc well would not cause the 
least deposit to take place npoa cast-iron. 

Electro-brassing Cast-iron work.— In preparing 

cast-ironwork for the brassing bath, it will be ncccssarv 
first to make up a " pickle " of the following : — 



The arliclc is placed in the pickle, and albivcil to 
remain until the o^iile of iron has become loosened 
from the surfticc of the article, in other words, until a 
brush and sand wiU easily remove the oxide. If at 
Anytime the oxide is found to adhere firmly to the 
vast-iron surface, the pickling process must be eou- 
tiuued until it yields rendiljfto tlie brush. 

When the work is vej-y rt ty, it may be first placed 
i:i a pickle composed of — 



niid any parts which may have a thick coating of rust 
Tiiny be cleaned by applying strong hydrochloric acid to 
the part, which readily dissolves the rust. It is better 
lo remove the rust, as suggested, before immersing the 
ttholc article in the first pickle. Gcnej'aliy spc:iking. 
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from an hour to an hour and a linlf U sufficient time U, 
remove the oxide of iron Ju the pickling bath. 

As 800I1 ns the articles arc pickled, they are to k 
well rinsed, and are then to he laid on a board, placed 
over a vessel of water, called the " cleaiiing-board," and 
are to be thoroughly cleaned with a hard brush, aand, 
and water nutil the oxide is completely removed. The 
artielc is then to be rinsed in cleau water, and maybe 
placed in a weak solution of potash or soda. It is do* 
ready for the hath, in which it may be suspended by ■ 
gtout copper wire connected with tlie negative electroilB 
of the battery. 

For most purposes I prefer using two eella of d 
Buusen's battery, consisting each of a cylindrical stoi 
jar A fitted with a cylinder of rintji 
C, which must be well nmalgamatec 
and a copper ivire attached to it. i, 
porous cell B is placed in thecentr^ 
and a bar of carbon D is put into tli 
cell, which is then filled with coB 
centratcd nitric acid. Into the oute 
cell is poured a solution of sulphli 
ric acid, consisting of abont 1 p^ 
of acid to 20 of water. A blndii^ 
screw is attached to the carbon, and a stout copp 
wire, which is to be soldered to a brass auode. 

"When tlie article has been immersed in the solutii 
for a few minutes, a white foam will show itself at t 
point of the wire, in most instances, and frequent 
bubbles of gas will be seen to rise in various parts 
the solution. In eleetro-brasaing, generally, but lit 
deposition takes place unless there is I 
chemical action alluded to. 




As soon ns the article haa received the required 
coating — wliich, for oi'dinarj' piirposGa, may be accom- 
plished in about two hours, with two cells of tlic 
battery just described, holding about four gallons io 
each jar — it is to be at once rinsed in hot water and 
then placed in hot saw-dust. For this purpose midio- 
gany saw-dust aiiswera very well. When thoroughly 
dry, if it is required to bronze it, the article should be 
rubbed over with a leather and a littSc powdered pumice 
or whitening, in order to brighten tlioise surfaces which 
are to look bright when the work is complete. Instead 
of bronzing it, the article may be cleaned and lacquered. 
The bronzing process is described at page 37. 

Electro-brassing Wrought Ironwork.— It is more 

easy to electro -brass wrought than cast ironwork, 
as it is less porous, and is in general much more smooth. 
The goods may be first pickled in the sulphuric acid 
l)ickle-bath, and then cleaned with a brush, sand, and 
water. The solution in which wrought ironwork is 
brassed need not contain quite so mueli metal as that 
foj" cast iron, and it generally does not require the 
exposure of so great a surface of anode. 

When the goods arc placed in the bath, if the deposit 
Appears of too red a hue, rather more anode must be 
exposed; if, on the other hand, the work is palo, less of 
the anode should be immersed. The surface of auode 
will generally regulate the colour of the deposit. 
Wrought iron receives the deposit more readily than 
cast iron, consequently it need not remain in the bath 
quite 80 long as the latter, 

Electro-brassing Articles of Zinc— Goods of tliia 
description should first be placed for a quarter of aa 
hour or au in a picUlc consisting of: 




Aiilpliuilo ruiJ ■••••. 1 ounce. 

W-itw ie»iiw>. 

'I'lio articles may tlicn be riascd m clcnii cold vatt 
niul, being plnccd on tlio clpniiing bonr<l, tliey shod 
be scoured well witli a hnrd brush, sand, and vtM 
Zinc goods, if the battery aud bath are ia good workfl 
order, will receive the deposit immediately on has 
iiiuncrscd in the bntli ; ^heu the reverse is the <: 
hotterer, cither the feolutioii is dellcicnt in conduct] 
[>[>iver — iu wliieli case add ficsli cyanide and liqi 
itttinionia — the battery is weak, or the Biirface of ano 
must be increased. The goods, when auflicieiitly c 
are to be rinsed in hot ivntcr, nnd thcti placed in ll 
mahogany saw-dust; it is important that the n 
sliotilj be well rinsed. This class of work mnyg 
brunsicd or polished tind lacquci-cd. 

Electro-brassing Lead and Pewter Articles.] 
Lead does not receive the deposit so favonrably a 
but pewlcr receives it tolerably well. They may, hd 
ever, be both coated in the same bath withont hti 
Lead should be pickled in a dilute solution of nitric ft 
say a mixture containing about four ouoeca of nij 
ncid to the gallon of water. The same pickle will do* 
pewter work. The goods may remain in the picklefl 
half an hour, when they arc to be well rinsed and eooui 
with sand na before ; lastly, rinsing in clean water. | 
good surface of anode should be exposed, more osp( 
when the articles are first put iuto the bath. Iffl 
uattery power is not ample, lead ia very apt to been 
coiited ill parts, owing to its being a very tndifi 
conductor of the eurrent. 

In brasshig lend r.ud jicivter, it ia ndvisiiblo to i 



■ik 



Xr.F.ATMEXT Or Br.ASSISG BOr.CTIOXB. H3 

the temperature of the b;ith to about 9(1^ Fahr., ivhen 
this can be done conveniently. The sr.me observation 
applies to coating tin with brass. 

When a brnssiug solution has been worked for some 
time, it is liable to deposit cither copper or zinc oniv — 
generally spealiiiig the former. Tlie principal cause of 
this is that the solution Las not the power of dissolving 
llie brass anode equally, the cupper in the alloy being 
readily attacked by the cyanide and consequently enter- 
ing the solution, whilst the zinc, being liable to be con- 
verted into au almost insoluble salt, cither remains on the 
nnode in the form of a white mass, or falls to the bottom 
fif the bath, but a small portion of it entering the solu- 
tion ; consequently the latter, instead of depositing the 
yellow alloy, deposits only, or chiefly, copper. "When 
the bath is thus found to work unfavourably, it will be 
necessary to add a little more concentrated solution of 
Kino; hut sometimes I have found that the addition of 
a large quantity of liquid ammonia to the bath has 
dissolved a considerable portion of the zinc precipitate 
from the anode and from the bottom of the vessel, and 
thus the huth has become restored to its proper con- 
dition. When adding the liquid ammonia — which should 
be the strongest which is made — it is as well to add a 
little additional cyanide. 

The bath may also be restored by separating the clear 
solution from the precipitate which has fallen to the 
bottom of the vessel, and by then treating the latter 
with liquid ammonia and cyanide, which will dissolve 
the greater portion of it. This is the best plan when 
it ia practiciible. The solution thus fomied may bo 
lultled to the bulk of the solution, which will thcu work 
f^ll-^aiii. Tlicrcfore, whenever the anode aaauuiea 
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the ivliitc n|ipoitnincc referred to, liqiiiil anunonii 
cynntdc, or both, must ha atldcd, othcnvtsc Li)|ipcr i 

will be deposited. 

Sometimes the batli will liecome deprived of I 
aide nnd copper, in consequence of tlie anode not ke 
ing up tlio supply in the solution. When th 
case, a strong solution of brass should be added to tlie 
biith; in faet, a supply of concentrated brass soiutioQ 
should always be kept on hand to be thus emiiloycd in 
c.ise of emergency, for the best solutions are apt lo 
become deprived of metal after being worked a good dc»l. 

Electro-deposition of Platinum.- Asolution oCpla- 
tiiiUDi may be made by dissolving a piece of tliemeUlin 
two parts of hydrochloric acid and one part nitric aciil, 
over a sand bath. The acids must both be very strong, 
or the metal will not yield to their action. Wheu tlie 
platinum is dissolved, the acid Ehoulil be espelled in tlie 
sitmo way as that recommended in forming the chloride 
of gold. A reddish mass will be obtained, which is the 
chloride of platinum, A little distilled water is now 
added to dissolve the chloride, into which put a 
lump of cyanide, which will at first precipitate and tlu 
re-dissolve the platinum. The solution should hst 
about five dwts. of metal to the quart. In working it, 
the solution should be warm. It is better, lioweverj to 
filter before using the platinum solution, to remove tho 
impurities with which the cyanide ia con ta minuted. 

The bnttery power employed for depositing platii 
should be rather weak, or the metal will be thrown 
down in the form of a black powder, possessing but 
little resemblance to the metal itself. 

As a platinum anode will not be acted upon by the 
cyaiu'ic, the suhition will, of course, soon yield the met 
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ftf wliich it was composed j therefore, it ivill be ueceasiin', 
tram time to time, to add fresh ciiloride of platinum lo 
ikeep it in working order. If it is desired to coat an 
article strongly with platinum, it will itc ncceaaary to 
keep on adding chloride of platinum to the solution 
iCvery now and then while deposition is going on, until 
the object is nccompliahcd. This of course renders the 
process of electro-platinising not only expensive but 
■tedious; and, for general purposes, impracticable. Tlie 
cyanide will hold but a smnll quantity of platinum iu 
Bolution. 

FallEldiuUl naay be somewhat more readily deposited 
from its solution than plittinum. Tlie metal is to be 
dissolved iu uitro -hydrochloric acid io the same way 
Bs above. The solution is nc\t to be treated with cya- 
nide, which will precipitate the metal, and fiually re- 
dissolve it. The solution may be worked warm. 

The palladium anode wiil be acted upon by the 
cyanide, consequently the operator may deposit tlic 
ifaictnl to any desirable extent.* There is, however, hut 
[ittle importance attached to the deposition of this 
metal. 

Lead. — ^Asolntion of lead for thepurpoSesof clcctro- 
Ijleposition, may be formed by dissolving the acetate 
or nitrate of lead in water. By employing the solution 
in « rather weak state, with moderate battery power, 
tend may be deposited with ease, but the deposit from 
these acid solutions is of a very indifferent quality. Au 
ilkaline solution maybe made by precipitating the lend 
from either of the ahove solutions, either with soda, 
Botaaaa, or ammonia, and then ro-riissfiTving with cya- 
ludc, but the solution is only lit for experimental 
purposes. 



Electro-deposition of Nickel.— since the first 

publication of tliis work, llie (Imposition of nickel hu 
ln'uoine an important l)rani;h of the electrc-metallorgio 
iirt; anil, doubtless, tlie uredit, of its extensive develop- 
nient is duo in a great measure to Mr. Adamg, of 
Koa ton, Massachusetts, ivhoso patent, dated OctoberSS, 
1869, was purcbasod, and is now being eitensively 
worked, by tlio "Plating Company, Limited." Mr. 
Adams, taking advantage of the valuable suggestion of 
M. Boetlgor, pulilialied in 1643, employs the double 
sulphates of nickel and ammouium, ami the double 
chlorides of nickel and Bmnionium in forming his solo- 
tion-batba. 

The following abstracts from Mr. Adams' speeificar 
tion will bo interesting to those who desire to become 
acquainted with the deposition of this nseful metal:— 

"It has long been well known that nickel possesses 
certain qualities which render it of great value in the 
arts, if it co'ald bo readily and surely deposited by tha 
battery in such a manner as to make theso qualities 
available. Theso qualities are, first, infusibility; second, 
its colour, which is nearly that of eilver; third, its 
hardness, which is nearly equal to rhal of etecl, and by 
reason of which it resists wear and abrasion to a much 
greater degree than silver; fourth, its power of resist- 
ing oxidation, and the tarnishing and corrosive effects 
of many gases and liquids. The two last-named quali- 
ties render it, for many purposes, greatly superior to 
silver, which it much ruscmblca in appearance, for 
feloctro-plating other metals, and for making artidea 
of solid metal. To these advantages should bo addad ■ 
JLs cheapness as compared with silver. 

'-'T/ie i/jventoi' has diseovevtA \.W e3,TOes of certain 



difficulties in the practical deposition of this metal, and 
^a able to remove them, and to point out methods of 
|>repai'ing solntionsi and the conditions ivhich they 
tonst satisfy, aud under which they must ho nsed, so 
tliat a solid, coherent, tenacious, and flexible nickel 
Dan be deposited to any desired amount. Ho can thus 
tender the electro -deposition of nickel practically valu- 
able,. not only for electro-plating upon other metals, 
but for that branch of the art of electro-deposition 
linown as electrotyping; that is, the deposition of 
nickel upon a surface, not to remain upon it as a per- 
tnanent coating, but to be removed and used indepen- 
dently of it." 

Mr. Adams thus describes liia process for making a 
Boliition-bath with tho double sulphate of nickel and 
smimonium : — 

"In preparing this solution the inventor prefers to 
use pure nickel, but commercial nickel may be used. 
Commercial nickel almost always contains more or less 
of the reagents employed in the purification or manu- 
facture of tho metal, such aa sulphate of limo, sulphide 
■■of calcium, sulphide of sodium or potassium, chloride of 
Bodinm, and alumina. When any of those substances 
ai'e present, it ia necessary to remove them. This can 
be done by melting the nickel, or by boiling it in water 
containing at least one per cent, of hydrochloric acid. 
Tho boilings must be repeated with fresh acid and 
water until the wash-waters give no indication of the 
presence of lime when treated with oxalate of ammonia. 
When the metal is purified by melting, the foreign 
BUbstanccs collect on tho top of tho melted metal in the 
1 of a slag, which can be removed mechanically. If 
1 eentaina mte, it dterolA ^e taftU* 



to volalilize the kJdc, and ilrive it oS. The craclblo in 
euch L-aso must not he closed so tightly as to prevent 
the escape of the zinc ritmcs. Jf copper, arsenic, or 
antiinnny is present in the nickel, it can be reraoved 
after the niokel is dissolved, by passing Hulplmretted 
hydrogen through the solation. The acid to be used 
in dissolving the metal consists of 1 part strong 
nitric acid, 6 parts muriatic acid, and 1 part water. 
Nitric acid or muriatic acid may be used separaltly, 
but tho above is preferred. A quantity of this acid is 
tnken, suflicieot to dissolve any given amount of the 
metal, with as little excess of the former as possible; a 
gentle heat is all that is required. Tho resulting eoU- 
tion is then filtered, and to prepare the solution of tbe 
double sulphate of nickel and ammonium, a quantity of 
strong sulphuric acid, sufficient to convert all tho mctlil 
into sulphate, is added, and the solution is then evapo- 
rated to dryness. The mass is then again dissolved in 
water, and a much smaller quantity than before of 
sulphuric acid is added, and the whole again evaporated 
to dryness, the temperature being raised finally to » 
point not to exceed C50* F. This temperature ia to 
be sustained until no more vapours of gulphiiric acid 
can be detected. The resulting sulphate of niokel is 
pulverized, and thoroughly mixed with about onfl 
fiftieth of its weight of carbonate of ammonia, and the 
mass again subjected to a gradually-increasing tempe- 
rature, not to exceed 650° F., until the carbonate o£ 
ammonia is entirely evaporated. If any iron is prcsoDt 
the most of it will be converted into an insoluble salt, 
which may be removed by filtration. Tho resuItJn* 
dry and neutral sulphate of nickel is then dissolved in 
Hstcr by boiling, and, it anj iniio\\i\jl\; vtsiduo remaiu^ 
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tho eolation is fiitcreO. From lliG weight ot nickel 
used before solution, the amount of Kulphuric acid in 
the dry siilplia,te can bo calculated. This amount of 
Bulphui'io acid ia weij^hed out and diluted with four 
times its weight of water, and saturated with puro 
ammonia, or carbonate of ammonia — the fonner is pre- 
ferred. This solution, if it ia at all alkaline, should bo 
evaporated until it becomes ueutral to test-paper. Tho 
Biilphateof ammonia of commerce may likewise bo used, 
but pure sulphate of ammonia is to be preferred. The 
two solutions of the sulphate of nickel and sulphate of 
ammonia are then united, and diluted with sufficient 
water to leave one and a half to two ounces of nickel to 
. each gallon of solution, and tho solution is ready for 
use. The object of twice evaporating to dryness, and 
raising the temperature to ro high a degree, is, in the 
first place, to drive off the excess of sulphuric acid; 
and, secondly, to convert the sulphate o£ iron, if it 
exists, into basic sulphate, which is quite insoluble in 
water. 

"In order to give tho best results, it is necessary 
that the solution should be as nearly neutral as pos- 
sible, and it should in no case be acid. The inventor 
prefers to use the solution of a specific gravity of about 
1,052 (water 1,000), though a much weaker, or still 
stronger, solution maybe used. At temperatures above 
tho ordinary, tho solution still gives good reBults, but 
ia liable to be slowly decomposed. An excess of sul- 
phate of ammonia may he used to dihite the solution 
In cases whero it is desirable to have it contain ranch 

9 than an ouneo of nickel to the gallon. 

'In preparing tho solution of double chloride of 
nickd and ummoiiiuni (he niuktl is to he yw^'il'-'^J- a.vvl 
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dissolved in the same manner as is described for the 
pro V ions soliiliun, and it is to be freed from copper and 
other forrign matters in the same manner. The solu- 
tion is then to be evaporated to dryness; it should be 
made as nearly anhydrous as possible. The salt is then 
j)laced in a retort, and heated to a bright red heat. 
The salt sublimes, and is collected in a suitable re- 
ceiver, the earthy matter being left behind. The salt 
thus purified is dissolved in water, and to the solution 
is added an ecpiivalent quantity of pure chloride of 
ammonium. The solution is then ready for use; it may 
have a specific gravity of 1,050 to 1,100." 

Another part of i\Ir. Adams' i^atent relates to the 
preparation of the anodes to be used in depositing 
nickel. He combines iron with nickel in forming the 
anodes, and by this means he believes that any copper 
which may be present in the nickel is precipitated by 
the iron, or becomes deposited upon the anodes, from 
which it may be removed by scraping. Another motive 
for adding iron to the nickel is that it renders the latter 
more readily fusible. 

A very simple, way of making a solution of nickel 
for ordinary purposes, and which, with care, will give 
very good results, is the following : — Take say 2 ounces 
of i^ure nickel, dissolve in hydrochloric acid, taking 
care not to have an excess. A gentle heat will assist 
the operation. When dissolved, dilute the solution 
with 1 quart of cold water. Now add ammonia, gradu- 
ally, until the solution is quite neutral to test-paper. 
Next, dissolve 1 ounce of sal-ammoniac (chloride of 
ammonium) in Avatcr, and mix this with the former 
solution. Lastly, add cold water to make 1 gallon of 
solution. 
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The donblG sulphate of nickel and ammonium may bo 
Btmply formecl by dissolving say 2 ounces of niclct-l in 
1 part sulphuric acid, and 2 parts water, a genlio heat 
being employed until all the metal. is disKolveil. IIig 
Bolution is to be dilnted, anil uciitralinod with ammonia 

before. Kest take 1 ounce of carbonate of ammonia 
and dissolve; add to this, carefully, sulphuric acid 
until the solutioQ ceases to be albalino to test-paper. 
It must not, however, be acid on any account. This 
Bolution of sulphate of ammonia ia to be added to the 
solution of sniphate of nickel, and sufficient cold water 
added to make one gallon of solution. 

Both of these solutions should be filtcved before using, 
or allowed to stand until perfectly clear, when they 
may be carefully decanted. One Bunsen battery will 
be found sufficient for coating small articles. 

In preparing articles to be coated with nickel, it is 
absolutely necessary that they shonld be tboronghly 
clean. It is even more important that cleanliness 
sbonld be observed in nickel-iilaliug than in gilding or 
silvering, and for this reason— the cyanide of potassium 

the ordinary plating-bath would have a tendency to 
dissolve any trifling amount of greasy matter conimu- 
nicittcd by the hands, for instance, whereas the nickel 
solutions would not have that power, Estremo clean- 
liness, therefore, must be observed in preparing work 
for the nickel-batb. Again, it is important that all 
interstices should bo well looked after, and every speck 
of dirt removed before the articles are placed in the 
bath. It is also advisable to put the articles in the 
solution immediately after they liave been properly 
prepared, for if they were allowed to remain, even for a 
few moments, either in contact with the air, or to lio 



for a time in the rinsing-batli, ihoy are ftpt to become 
coated with a. film of oxide, whicli is (juite sufficient to 
render tlic nickel liable to strip or blister when Ijiir- 
DiHlied or oven polislied. 

Tiie Chairman of tlie Plating Company, at ilia 
author's re<iuest, has kindly forwarded to liim a s 
men of nickel deposited at the Company's works ; i^il 
a tliorotiglily good rcgulinc deposit, niiiform in sm-f«| 
and susceptible of a high ^lolish. The thickness of t9 
specimen shows that the Plating Company does | 
work conscientiously, and not merely to look bnt^ 
wear well. Considering the hardness of this i 
goods coated with nickel of the thickness of the s] 
men referred to would possess almost everlasting ixa 
bility in the hands of ordinarily carcfid persons. The 
great success which the Plating Company has attained 
is, no doubt, duo to the excellent qnality of its work, 
and the liberal amount of metal which each article 
receives before it is returned to the customer. The 
mistaken policy of competition which has induced many 
manufacturers to give a mere film of deposit upon their 
work — by which tho goods assume a virtue which Ihey 
do not poascee — does not appear to have been adopted 
by this Company, for which it deserves all credit. 

Tin, — Some of the salts of tin arc soluble in liquid 
ammonia, caustic potasso, or caustic soda, and the 
metal may bo deposited from either of thcso solutions ; 
a little cyanide favors the rapidity of tho deposit. Tin 
may also be deposited from an acid solution, the proto- 
chloride for instance, and a very beautiful effect is 
produced by bringing the anode and cathode withiu 
an inch of each othur, in which case a fine mass of 
crystals of tin will start out from Ihc negative pole, 
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approach tlie positive pole, and gradually assume iniiny 
beautiful and eccentric forms. The slightest motion 
causes the crystals to fall from the electrode. 

Ziac. — Many persona have tried to deposit this metal 
from acid solutions— more especially from a solution of 
the sulphate — but for all practical purposes the pro- 
cesses have been a failure. The principle of depositing 
metals upon each other in an acid solution ia bad, 
owing to the fact that the metal, when coming in con- 
tact with the acid solution, generally becomes acted 
upon without the aid of the battery. 

In 1855 I patented a process for depositing zinc from 
an alkaline solution, which gave esccedingly beautiful 
results, and the metal deposited thereby was tough, 
reguline, and otherwise well suited to many practical 
purposes. Aa I believe the process is susceptible of 
many practical applications, it will be found fully 
described in the subjoined 

SPBCIFICATIOn. 
My Invention consists, firstly, in forming a solution 
for the purpose of coating iron or steel ivith zinc by 
galvanic agency. To form tlie solution I proceed as 
follows : — I dissolve 200 ounces of commercial cyanide 
of potassium in twenty gallons of water (rain-water or 
distilled water being preferable) in a suitable vessel ; 
I then pour into this solution 80 ounces by measure of 
strong liquid ammonia (of the specific gravity of '880 I 
prefer). Having stirred these compounds together, 1 
place sevcnd large porous cells, such as those used 
in Daniell's batteries, in this solntiou, and pour 
into each of the porous cells as much of a strong 
solution of a cyanide of potassium (say, about 1 6 ounces 



to the giJloii) as will lie pqusii to the licight of (bt 
tolutiuii in the larger vessel; I Uicu attacli scTcrnl' 
nieces of metiil, coi>|)cr or iron by preference, to pieccf 
'f copper wire, wliicli are tlien to be attached to tlie 
liCgHtivc pole of a galvanic battery. These pieces of 
fojiper or iron are to be placed in the porous cells. 
next attach a piece or several pieces of zinc to the 
jiositivc pole of tlie battery, and I then immerse these; 
pieces of zinc in the solution of cyanide of potassium 
and ammonia. For the above purpose I prefer naing 
good milled zinc, tlie weight of which ia to be asccr-' 
tnincd before immersion; and I think it better ti 
"pickle" the zinc slightly, prerious to immersions 
the cyanide solntion, >vith dilute hydrochloric acid, afle 
which process it should be well rinsed in clean watCK 
Tho galvanic battery is now to be set in action, a: 
allowed to continue iu action on tho above matennl 
until the solution of cyanide of potassium and animout 
has tiiken up about sixty ounces of Kinc, that is to si 
about three ounces to the gallon of solution. 

As soon as the pieces of zinc have been weighed i 
(Ictcrmine the amount dissolved into tho cyanide soli 
tion, I dip them into dilute hydrochloric acid, and the) 
rinse them, wheu they arc placed aside for futoi 
operations, if necessary ; the porous cells are thraj I 
be removed. I now dissolve 80 ounces of a carbonatG 
alkali (I prefer the carbonate of potasaa) in a portign i 
the above solution, aud when dissolved I add it to f 
original solution, and stir the whole together foe a fi 
moments, after winch I allow the solution to stai 
tmJiaturbcd until the sediment formed has subsided;' 
then transfer the clear solution to another vcsse^ wite 
it is ready for use. 
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The fibovc solution may be made Id a more coucen- 
trated form, aay, witli half the quantity of water, and 
it may be diluted doim to the rccjuired strength by 
adding more water when wjtntcd to be worked. I 
prepare cast or wrought iron or steel to be coatetl with 
the above solution in the following manner, having 
first made a pickle composed of, — 



Water 2 gallons. 

The articles to be coated arc first plunged into the 
above pickle, and allowed to remain until tlio oxide of 
iron 19 easily removable with a brush, sand, and water. 
As soon as the articles arc sufficiently pickled, they are 
to be rinsed in clean water, and are then to be cleaned 
with a hard brush, sand, and water; and any oxide which 
may not Lave been quite removed by the pickle may be 
scraped or otherwise removed, or the article be returned 
to the pickling batb until these parts yield to the brush 
and sand ; or the iron or steel may be cleaned by the 
processes ordinarily used at the "galvanised iron works." 
When the articles to be coated are quite free from oxide, 
they are to be well rinsed in clean water, and immedi- 
ately placed in the zincing bath, in connection with the 
negative pole ol'the battery. 

As soon as the articles have received a slight coating 
they should be removed from the bath and examined, 
in order to ascertain if there are any parts remniuing 
unclean, in wiiich case those parts should be cleaned, 
and the whole article once more brushed all over as 
before and then returned to the batli, where it is to 
remain until sufficiently coated. It is as well, however, 
to move the article about in the solution occasionally. 
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in order to insure an uniform deposit. As soon as tit? 
articles iirc sufiieiently conteil tliey nre to be remoi'ei 
from the bath mid riuscd in clean water {hot water bciuj, 
prercrablc), and they rany then be plnccd in saw-dust to 

dry them. The articles may bo rendered bright eitlier 
by menus of the scrntcb-brnsh, or by gently scouring 
with sdver sand, water, and a sod brush. Wlienth? 
nbovc solution hits been in use some time it will Iw 
necessary to aild oceasiuDallyn little cyanide of potassiuM 
and liquid nmnioni;i, so as to keep the solution at a 
near as possililc the origin.il strength ; and if the sola 
tion, from being worked with too small a surface o 
positive electrode, or from other causes has becom 
deprived of n portion of its zinc, I phice in the solutio 
(by suspension or otlierwise) several porous cells, whid 

1 till with strong solution of cranide of potassium, an 
into which I put pieces of copper or iron as before, i 
conncctiou ivilh the negative pole of the battery, ex 
the zinc electrodes I attach to the positive pole of tl 
battery, by which means I am enabled to keep up tl 
utrength of the solution. The above solution is to 1 
worked with zinc electrodes (milled zinc being prefe 
able), and it will be necessary in coating flat surfac 
especially to place a piece of zinc on each side of t 
article to be coated ; far instiuiee, if sheets of iron n 
to be coated, they arc to be placed in the solutii 
nltcrnatcly, that is to say, sheet zinc, sheet iron, she 
zinc, and so on, (the sheets of iron and zinc exposii 
about tlic same area of surface,) otherwise the surfa 
opposite the zinc electrode will receive the greate 
amount of deposit. I prefer using a battery ' 
yields a considerable quantity of electricity, and t 
action of which can be maintaiued for a cousideral 
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time without losing its power, by which means I not 
only secure a. good deposit, but uniform results, The 
battery which I prefer is tbat known as Buuscn's 
battery, or a battery composed of carbon and ziiic ele- 
ments. Two or more 4-galIou cells of this battery may 
be used when large articles are to be coated, or when a 
considerable quantity of work is to be done in the bath 
at one time, AMien cast or wrought iron or steel has 
become much rusted, it may be cleaned with strong 
hydrochloric acid, or with a strong piclilc composed of 
hydrochloric acid and water, but it must not be allowed 
to remain too long in this pickle, or the iron or steel 
will be acted upon. 

Articles of cutlery may be coated by the above pro- 
cess to preserve them from oxidation or rust in damp 
climates or during sea voyages, &c., and as they will 
only need a slight coating for this purpose, they will 
not require to remain long in the bath. In pickling 
bright steel articles, 1 should not recommend the use 
of any liydrochloric acid. 

Electro-deposition of Alloys of Metals, — Besides 
the metals already referred to, I have succeeded in 
depositing an alloy of copper and nickel, forming a 
very good quality of German silver, by dissolving 
German silver in nitric acid, precipitating with an 
alkali, and re-dissolving with cyanide of potassium. 

Silver and gold — forming what jewellers term " green 
gol^" — may also be deposited by adding to a solution 
of gold a small quantity of solution of silver, but the 
solution must be worked hot, and with weak battery 
power. Copper and gold may also be deposited together 
in the same way. However, the only alloy which seems 
tu have much practical value in it is that of lirass, aad. 
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nn extensive mnnufncture is now being cnrricd ou i 
tliia art both iu England niid uti the coutiiiGiit. 

I trust tlint tlio render ivill f.iid id the Ibrcgoin 
pages suindeut practicul matter to enable Mm to v 
tbc viirious processes described with fnciiity and cw 
tainty of success. I bavc endenToured to divest t 
dctnils of any unnecessary tccbnicidity, nnd to give ea 
IiroccBS nitli as niueU conciseness nud simplicity i 
possible, iu order tliat tlic student might at once arril 
nt the readiest mode of setting to ivork. Those [ 
cesses which I have dwelt fully upon, arc those whioli 
linvc found most practicable and economicul, nnd ci 
quciitly more likely to succeed in the hands of tl 
uninitiated. 

I propose giviog, in the form of an appendix 
practical mcniorauda, wliich I hope may prove equal 
serviceable to tlic beginner and the practical clccto 
metallurgist. 



1,' — 111 dissolving gold iu aijtta regia {tivo parts hy( 
clilorie acid and one part nitric) care must bo tak 
that the acids are pure, and that the gold be pcrft 
Jiae, or nt least not inferior to sovereign gold, 

2. — If the operator rcijuircs to dissolve golt 
inferior quality, for the purpose of making his j 
solution, ho should first treat the gold in the foUowii 
manner : — To one ounce of alloyed gold of the bu 
quality aa that which " colored " gold chains arc ma 
of, add two ounees of silver. These are now to 
placed iu a crucible and mcUod in a furnace, n lii 
borax being added as a fiux. As soon as the alloy 
thoroughly melted, it should he poured into n 



BEPntntO GOLD AND SILVEB. 

ressel of cold water (kept well stirred in a circular 
direction all the time), and thus it will become " gra- 
nnlated," as it is termed. Tlie graiiulatcd metal is no«- 
to be removed, and placed in a Florence flask, and to 
be treated with one part nitric acid and two parts 
water; This ia allowed to digest for an hour or so ; 
applying gentle heat when the chemical action dimi- 
nishes in vigour. The nitric acid will remove nil the 
copper and silver from the gold, which latter will 
remain at the bottom of the flask in the form of a dark 
brown irregular mass. The acid, whicli will have 
acquired a green colour, may now be poured into a 
separate vessel. It will bo well to add a little fresh 
acid to tlie gold, applying heat as before, in oi'der to be 
aure that all the copper and silver have been removed. 
If the acid does not produce chemical action (which 
may be seen by the absence of red fumes in the body 
of the flask), the operation is complete. The gold is 
now to be washed well with hot water, and the washings 
are to be added to the first solulion which was poured 
from the flask. The gold in its present state may be 
dissolved with nitro-hydrochloric aeiit, and thus con- 
verted into chloride; or it may be dried, mixed with a 
little dry potaab, and fused in a crucible. When 
melted, the gold may be granulated, or poured into an 
iogot, 

The solution of nitrate of silver and nitrate of copper 
formed above, may he thus treated, in order to collect 
the former: — Put into the vessel containing the green 
solution a piece of stout sheet copper. In a few moments 
the silver will begin to deposit itself iipon the copper, 
and by continuing the process for some time — adding a 
gentle heat, tlie whole of the siUer will eventually 



twcome [)rccii)Itntcil in the form of ininule crystals. In 
order to ascertain whether nil the silver is throTtra down, 
pour Q little of the green liquor into a wine glass, &nd 
drop iu a little hj-drochloric acid, which, if any silver Iw 
still present in tlic solutiou, will form a white prccipi* 
tate. If, on the contrary, no preeipitatioii takes place, 
the green solution mny he poured otf and thrown awny. 
Tlio silver is to be washed several times, to &-ee it from, 
the copper, and ivlien the last ivnshings pass off dear, 
the silver may be dried and melted, with a little pdlnsii, 
in a crucible ; or it mny he dissolved in nitric acid and 
used for making a plating solution. 

The copper may be thrown down from the aboTfl 
solution, when the silver is extracted, by immersing i) 
the solution ii few pieces of iron, but it is never wort! 
while to do this except for experimental purposes. ITie 
solution, however, may be used with the sulphate ol 
copper batteries. 

3. Sometimes, when gihiing the insidea of raugt 
tniiUards, Ste., which are richly chased or embossed, I 
will bo found that the hollow parts do not receive tlti 
deposit at all, or very partially. When this ia thec! 
the article must bo rinsed and well scratch-brushed, j 
a little more cyanide added to the solution. Theauod 
should be slightly kept in motion and the battery powe 
inci-cased until the hollow surfaces are coated, Frequen 
scratch-brushing aids the deposit to a great exteut, h 
imparting a slight film of brass to the surface. 

4, Silver filagree brooches and articles which hat 
been annealed and cannot be scratched bright, owing ti 
their peculiarity of construction, arc frequently trouble 
some to gild, for the rough surfaces caused by the fin 
in the process of annealing, are indifferent conductoi 
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of the current. It will therefore be advisable to acratch- 
bmsb the articles as far as practicable, and to add a 
iittlc more cyanide of potassium to the solution in which 
this class of work is to be gilt. The article must be 
constantly moved about, in solution, until coated all 
over. The battery-power should be brisk, 

5. "When articles gild a "foxy" colour, as it is termed, 
tiiis is either owing to the presence of too much cyanide, 
excess of battery powcrj or esposurc of too large a sur- 
face of anode. When this defect shows itself, raise the 
anode a little and keep the article in motion while in 
the batlij or remove the anode altogether and move the 
work about in the solution for a few seconds. This will 
generally remedy the defect. The power of the current, 
however, should be diminished, or the anode will become 
wasted. 

6. AVhen a gold solution has been worked for a long 
time, it becomes contaminated with organic matter, and 
the deposit is of an inferior colour in consequence. In 
this case, I have observed tiiat the solution may he 
restored to good working condition by evaporating it to 
(li-yness, and then adding distilled water to re-dissolve 
it. A little cyanide should then be added, and the 
solution filtered for use. The heat required to evaporate 
a solution to dryness does not, as many people suppose, 
impair the solution, or decompose it; it merely appears 
to destroy the organic matter and to prevent its influence 
in the working of the solution. 

7. It is sometimes found impossible to make a gold 
solution work well which has been in use for some years, 
even evaporation to dryness failing to restore it. It is 
therefore better and more economical to abandon it 
Altogether and make another. The gold from old solu- 



Sfl 



tions mny bo recovereil by means of Uie battery, or Ij 
precipitating tUc gold with ncid. If the former plaaii 
nduptvd, n (liccc of copper should be attnchcd to tlie 
ucgfttivc pole of the battery, and anotlier piece (as an 
uuodc) be nttucbcd to tlie positive pole. When tha 
battery has been in action for some time, the gold— «; 
Mt nil events the greater part of it — will be depoailed 
upon the negative pole, from wliich it may be removci 
|jy mechanical means, or by dissolving it off lyith nitro. 
liyUrochloric acid. If it ia preferred to throw downtlit 
gold from the solution nitb acid, the solution must b( 
placed in a large vessel in tlie open air, as the i 
tvliicli will arise are highly deleterious if breathed, a: 
Hulphiiric ueid pouicd in carefully autil no further effcti 
vcsccncc takes place. The precipitate formed should b 
allowed to subside, when the clear liquor may be potu 
off And throwu awny. Tlie precipitate may be washe 
with hot water; after which it may be dried, mixe 
with a little potash, and fused in a crucible until ( 
{{(lid is gathered into a button. The operator vi 
seldom find that he can recover nearly the amotint i 
gold that he put into the solution ; owing to the l 
guhiritiea of working, the solution becomes deprived ( 
a coiisidcriible proportion of gold, and I have frequent] 
found that old solutions will yield scarcely any i 
worth speaking of. 

8. In gilding, if a copper aud a silver artiide 1 
iriuncrsed in the solution together, the copper artia 
will receive the deposit first, and the silver article n 
he troublesome to gild sometimes under such circui 
stances i anil in trying to force the gold upon the silve 
probably the copper article will receive the deposit I 
quickly that it will be liable to strip off when scratch 
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femalied. The silver nrtide, thereforCj alioiild be placed 
m the solution firat, and when it is coated, the copper 
one mny lie suspctided by ita side. 

9. Each metal to be gilt plated or brassed, should 
have n solution for itself, otbcnvise the bath in which 
several different metals hare been coated, will become 
impaired, unless, however, each metal haa first been 
coated by itself to some extent. 

10. When it is found that the operator cannot, from 
some cause or othei-, produce a good colour when gild- 
ing, it is useful to have at command the menus of im- 
proving the colour without the trouble and anuoyance 
of persevering with an indifferent gold solution. Some 
gilders employ the following mixture to give an artificial 
colour to gilt work ; and provided the work is strongly 
coated, it may be used with advantage : — 

KitmlG of polnasi (aaUpotrc) . , . . tl ,, 

BuliiluitoDfiinc 3 ., 

(kmmoa wUt 3 „ 

Mix the above materials into the form of a thick 
paste, dip the articles in it, or brash thcnJ over with 
the compound, and place them on a piece of sheet iron. 
The iron is to be heated over a clear charcoal or coke 
fire, until the articles appear nearly black, when they 
are to he ))lungcd into cold water. A very useful 
formula, and one which msy be nsed with leas care than 
the above — especially for small work, is the following: — 

SnTpIiivto "f copper .... 3 

Fionoli vcidigrii 4 13 

tSiloTiOB of ummaaium (Sal aoiinoninc) .0 4 

Kitmtt ef potnssa 0*0 

AMlicniiil . . . (ahonl) 10 
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Reduce tlic sulphate of copper, aal-nrnmoniBC mi 
nitrate of putassa to a powder, ia a mortar; then add 
the verdigris, and pour iu, little by littlCj the acetic ncii), 
stirring well all the time ; the whole will nssutnc a 
bluish-grccn mass. Tlie article to be coloured is to be 
dipped iuto this mixture, andj being placed on a piece 
of sheet copper, heat is to be applied until it a 
black colour. It is allowed to cool, and is then plnced 
iu a tolenibly strong sulphuric acid pickle, which will' 
dissolve the colouring salts, and the article wil 
a rich fine gold colour. It is sometimes advaatageoiu 
to scratcli- brush the article before submitting it to tin 
above process, and it will then come out of the picklfti 
perfectly bright. The article, when removed from tli« 
pickle, is to be well rinsed in warm water to which S' 
little potash has been added. A soft brush and soaj 
and warm water, skilfully applied, will tend mucb b 
improve the article — especially if the work is eithe 
chased or embossed. 

11. Moving the articles about in the bath, will at a; 
times enable the operator to vary the colour of tb 
deposit li'om pale straw-coiour to a very dark red, Th 
temperature of the solution likewise iuHuenccs til 
colour of the deposit, the colour being lightest whej 
the solution is cold, aud gradually becoming darker i 
the temperature increases. Variations in the surfao 
of anode exposed while the articles are in solution, wil 
also alter the colour of the deposit. The amount o 
cyanide in the bath and the strength of battery-powSI 
influence the deposit in the same way, 

12, If there be not auflicient cyanide iu the goli 
solution, the anode will not become freely dissolved 
consequently, as has been shown, the solution will s 
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become exhausted of its gold, and the articles gild of an 
biferioF colour. Addiug more cyanide, imdcr such cir- 
cnmstances, will not remedy the defect, but a little 
concentrated solution of gold should also be added nt 
the same time. 

13. In gilding watch-movements, the greatest cnrc 
must be observed with regard to cleanliness. Tlic 
work is first to be placed in a iveak solution of caustic 
potaaaa for a few minutes, and then rinsed in cjld 
water. The movements are now to be dipped in pickling 
ftcid (nitrous acid) for an instant, and then plunged 
immediately into cold water. After being finally 
rinsed in hot water, they may be placed in the gildiiig- 
bath and allowed to remain until they have received the 
required coating. A few seconds will generally be 
sufficient, as this class of work does not require to be 
TCry strongly gilt. "When gilt, the movements are to 
be rinsed in wai'm water, and scratch -brushed ; they 
may then be returned to the bath, for an instant, to 
give them a good colour. Lastly, rinse in hot water, 
and place the movements in clean bus sawdust. An 
economical mode of gilding watch-movements, is to 
employ a copper anode— working from the solution— 
which must be re-supplied with gold irom time to time 
as the solution becomes exhausted. 

14- When an article is immersed in the silver solu- 
tion, if it assumes a dark colour, either the solution is 
too rich in cyanide, the battery-power is excessive, or 
too large a surface of anode is employed. Any one, oi 
all of these conditions combined, will cause this defect. 
The operator should at once remove the article (unless 
it bo made of Britannia-metal, pewter, or lead), and 
liare it cleaned again by the usual process. It may 
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then be returned to the bath, and a much smaller 
siiri*ace of juiodc exposed. This will at once alter the 
colour of the deposit, and the anode can be lowered a 
little from time to time, to increase the speed of the 
operation. Should the article, however, still receive a 
dark-coloured deposit, either the solution must be 
weakened with water, or the battery-power reduced. 
But the solution should not be altered until the other 
remedies liave been tried. 

15. AVlien it is desired to give to a plated article, or a 
portion of the same, that appearance which is techni- 
cally termed "oxidation,^' any of the following pro- 
cesses may be employed with success. Sometimes very 
pleasing effects may be produced upon silver work by 
the " oxidising '' proceses. 

1. Dissolve 1 dwt. of platinum in aqua regia. Eva- 
porate the acid, and when the resulting red mass is 
quite cold, dissolve in a little sulphuric ether or alcohol. 
Or the chloride of platinum may be dissolved in cold 
water, or used, in its acid state, before evaporation. 
Apply with a camel's hair pencil to those parts which 
arc required to be " oxidised,'^ and as soon as the spirit 
or ether has evaporated, the pellicle of platinum 
remaining will give the appearance required. 

2. Sulphate of copper 2 dwts. 

Nitrate of potassa . • • • , • 1 „ 
Muriate of ammonia • • • • • 2 „ 

Dissolve in a little acetic acid. Apply with a camel's 
hair pencil. The article should be warmed befove using 
this mixture. 

3. Hydrosulphate of ammonia, strong or diluted, will 
give cither a dark or light tint of oxidation. 
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4, The fumes of anlplmr will give to silver nn ex- 
tremely beautiful blue atccl-likc surface. The operation 
liouM be conducted in a closed -box, all parts of the 

'tide not to be coloured being protected with a suitable 

5. Nitric acid alouo will produce an oxidised surface 
pon silver. 

16. Certain parts of an ornamental silver article may 
nve a very pleasing effect produced upon them by 
:idising some parts, gilding others, and tiien depo- 

iting a slight coating of copper upon small portions 
F the article, which may be done in the following 
lanner ; — Dissolve a little sulpliate of copper, and add 

few drops of sulphuric acid ; apply this solution to 
le part to be coated, with a camel hair bvusb, now 
mch the moistened part with a piece of steel wire, and 
i will instantly become coated with copper. Any 
esign can be worked in copper by this means ; but it 

not necessary to state, that the amount of copper 
epoaitcd is very trifling, consequently the article sliould 

it be subjected to much wear. 

17. When a silver solution works badly, and it 
ppcara impossible to restore it by the ordinary means, 
le operator may precipitate the silver with sulpliuric 
Cid in the manner described for gold (page DC), The 
rccipitate is to be well waslied, and may tlicn be 
i-dissolved with cyanide of potassium. Water is then 
I be added to make tlie required amount of solution, 
id iu all probability it will work as well as ever. Tlie 
ilation should be filtered before using, ivbieh may be 
mveniently done before adding the bulk of water. 

18- If. when silver anodes are used, the solution con- 
lius a great excess of free eyauidCj the anodes will 
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dUsolvo awiiy irregularly, and sometimes numerous 
BiiiuU particles of biIvpf drop off the anode; tk« 
particles, if allowed to fall ou the work to be plnlrf, 
will render it rough. It is therefore, under sQclici 
cumstiuicca, advisable to place the anode in a canva 
bag, or a bag made of Holland liueii, by vhlch meant, 
the small granules of silver ivJU be retained, and mny 
be collected from time to time, and melted or dissolvedi 
to make nitrate of silver. 

19. In " stripping " articles, by the process given I 
page 56, the operator must take care that the fam 
nrisiug from the process are not allowed to enter t 
apartment in which he is operating, as they arc excea 
ingly offensive and injurious. The process may 1 
carried on upon a eand-bnth, with a flue above, or u 
the hob of an ordinary stove. 

20' Sometimes the silver thrown down from stn 
ping solutions, when melted and cast into an i 
will not, if submitted to the "flatting-mill" t 
rolled out, roll well, but will crack under the operatio 
This defect is probably owing to the presence of a sm 
quantity of zinc. It is better, in such a case, to n 
the silver with a small portion of copper, or to throw 
some nitrate of potassa when the silver is in s state 
fusion. 

21. When silver or electro -plated articles have 1 
come much tarnished by exposure to the atmosphe 
the snrfacea may be cleaned by bmshing over then] 
strong solution of cyanide of potassium ; or stro 
liquid ammonia will answer the same purpose. Jeff 
lers' rouge, in the form of a paste, applied with a s 
brush, will render the surface of chased work cle 
but the bright surfaces should be polished with ( 
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P^'m of tLe hand, and moist rouge, which is rubbed on 
"^W-H it becomes quite dry, and the hand appears black 
"fni the silrer which has worked off the article by 
ftction. When the articles are very duU, a httlc rottcti- 
*tone may be applied before the rouging process. 

22. Gold may be stripped from articles which liave 
lecn gilt, by placing tliein in strong nitric acid, to 
■which a little dry common salt has bccu added. Whca 
the gold is removed, the articles should he at once 
rinsed and cleaned in the ordinary way. When the 
nitric acid stripping solution has been worked a good 
deal it removes the gold but tardily ; it should then ha 
cast aside, and the gold collected by evaporating the 
solution to dryness, and fusing the residuum with a 
little potassa or soda. When the gold is fused into a 
tuttoti, a little nitre may be added occasionally, in order 
to refine it thoroughly. 

23. As deposition tubes place more rapidly upon those 
surfaceswliicharenearestthe anode, it will bo necessary, 
in order to coat the goods as uniformly as possible, 
to move them occasionally, and to present a ditfcrcut 
surface to the aaode. By doiag this frequently, a 
tolerably uniform deposit may be secured. Or the 
anode may be shifted to effect the same result. Pre- 
suming that electro- deposit! on takes place principally 
where the article is in "electrical sight" with the 
anode, it is well to surround the work with surfaces of 
metal to be dissolved, which will save the necessity of 
frequently moving the articles in solution. 

The insldes of cream-ewcrs, sugar-bowls, teapots, &c., 
siuce tliey cannot be placed in such a poMtion that the 
insidcs will he exactly opposite the anode, may first 
receive a deposit inside by filling the vessel with silvpr 



■ointion, niid proceeding in the same way as id g 
tiie iuMilc of a vcsHcl. Or Uiis mny be left until t 
article is well contcd oiitadc Gcncrnlly speaking, 
is better to let tin* solution be sliglitlj- moved occHtioi 
ally, in order to expnw fresli surfaces of tbc soluliont 
the work being pliited. 

24. Stout eopper wires conduct tha current I 
tliaii fine wires ; consequently, the wire employeil 
cunncctin^ the work to be plated and the anodes in 
the battery should be always suflSeicntly stout to car 
tbe current freely. For a single cell, wire abont m 
sixteenth of an incL in thickness will be suiBcient, b 
where a series cf cells arc employed, in electro- braatii 
for instance, the wire sliould be mucli thicTccr,- 
least one-eighth of an inch thick. If too thin 
wire is used, when tbe battery is in circuit, — that 
when it is connected with the anode and goods to 
coated, — tbe wire will sometiraca become quite I 
owing to its being uuable to convey the amount 
cuiTcnt generated. 

25. It is nlivnys advisable to commence tbe pro« 
of electro- deposition with moderate battery pow 
which may be augmented after a little while, except 
those eases referred to in a former part of this woi 
If too strong a current is employed, tbe articles \i 
in all probability, ■" strip " in the process of scrati 
brushing or burnishing. Again, when the bnttfi 
power is very strong, the solution becomes decompos 
As a rule, no effervescence or I'rotbing should 
allowed to take place in a plating hath. 

26. Electro-deposition will proceed much qxa<H 
when tbe temperature of the atmosphere or snlutios^ 
high ; therefore, the operator should observe that the 
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urface of anode be not too great at first, of tlic battery 
Dwer excessive, or the deposit will be faulty. Whcii- 
ver A warm solution is employed, deposition should be 
iUowed to commence slowly at first, grsulually lowering 
le anode as the coat tbiekcus. 

27. Deposition from silver or gold solutions talics 
dace more actively upon brass, Germou silver, or 
fopper, than upon silver or gold; therefore the operation 
lUst be carried on slowly at first. When a copper or 
irasa article becomes covered with silver, deposition 
ioea not proceed quite so rapidly as at first, ivhon the 
inferior metal was exposed in the solution ; thenianipu- 
uitor may therefore accelerate the speed of the operation 
before recommended. The same operation applies 
gilding. Gold is more easily deposited upon brass 
copper than upon gold; therefore, after the first 
layer Iwts heen deposited, the operation may be carried 
on more vigorously. 
I 26. The apartment in which electro -deposition is 
r carried on should be kept as dry as possible, and the 
temperature at about 60° F. In warm weather, when 
the apartment assumes a higher temperature, the 
strength of battery power, &c,, should be regulated 
accordingly, otherwise deposition will take place too 
rapidly. 

29. Batteries employed fur this piu-pose, should be 
made to work as uniformly as possible. "When abatteiy 
works slowly, it is better to take on an extra coll of 
about equal power, than to make frequent additions 
of neid to the buttery, which is apt to cause it to act 
irregularly. 

30. The zinc employed in a battery, when not excitod 
by salt and water, should be "amalgamated." Tbia 



is nccomplistiod by placing some uerctuy in a 
with n little liydrotliloric aeici, A piece of flannel 
bniEo, tied to the end of n stick, and dipped into 
acid nnd mercury, is to be ruLI)ed all over tlic cylin( 
or pliitc ofKiiic, uutil it aasuines the cliaractcnatic bri| 
no** of mercury. WIicu n cylinder of zinc is to 
nmalgamntcd, I have found that putting mercury 
n course flauuci bag, dipped how and then into liyi 
chloric acid, and applying it firat to the outside of 
cylinder, renders the process of amalgamating tliia 
face very simple and effective, when only a s 
quRntily of mercury is at band. This is a very ecowv 
mical method, as with care little or no waste of mer- 
cury occurs. When the amalgamated plate or cylinder 
has been in work some time, the operator should obsene 
if " local action" is taking place upon any part of tlie 
metal. "When this is the case, it ia accompanied by s 
violent effervescence within the cell. The cylinder, kc., 
should be at once removed from the cell, and those parti 
which have been most violently attacked by the acid 
solution, must be re -amalgamated. AYhcre local action 
takes place, the part is generally of a dull and dark grey | 
colour. j 

31. The copper cylinders and plates used in batteries, I 
should be occasionally cleaned with dipping nitrous 
acid, and then rinsed in cold water, or they may be 
scoured with sand and a hard brush. 

32. When the copper conducting wires become cor- 
roded by being splashed with solution, &c., they should 
be cleaned with a piece of emery cloth. I have found ^ 
it advantageous to coat these wires with silvei" — this 
metal being less liable to con-osion than copper. 

33. In nsiug binding screws far connecting the 
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of a battery with the anode and goods to be couted, the 
operator must take cnrc that the couiicction between 
the point of the binding screw and the wire is clean, 
olkerwise the current will be conveyed partially or not 
*t all. It ia -well to slightly fde the point of the scrciv 
before naing it, or to roughen it with a piece of conrse 
emery cloth, which will enableit to grip the wire better. 
The hole through which the wire is passed, may be hept 
ctenn with a small round file. When binding screws 
become very much corroded, they may bo pickled in 
nulphtiric acid and water, for a few hours, and then 
cleaned with a hard brush and snnd ; or they may be 
dipped in nitrous acid, 

34, Strips of sheet copper will be found very con- 
venient Bubslitutea for copper conducting wires. The 
strips may be cut from a sheet about j^ of an inch iu 
thickness. 

35. In working a battery for eleetro-deposition, the 
operator must secure a considerable qumiiily of elec- 
tricity of sufiicient inlcmili/ to give the nccessiiry activity 
to that quantity. I prefer, 

when arranging two or more 
celts of a battery, to deposit 
silver, attaching the wiri!s 
connected with the zinc eie- 
ments to the metal rod on 
which the articles to be 
coated are suspended, and 
the wires proceeding from 
the copper dements I attach 
to the anodes, By this ar- 
rangement, the quantity is 
maltiplicd by the iiumhur of ccUs employed, whcrcaa. 




if tlio cells i\re nltcrnntcd — tliat ia, the zinc of llie one 
ccU to tbc copper of tlic next, and so on — tlic iutenii^ 
it rauhiplicil tiiiil tlic nrrangcment only gives thcqnu)- 
tity of otie cell. 

36. Wbcn it 18 (lesiraWc to deposit the metal in i 
liard state, it mny be nttvantagcous to alternate UiC 
cull», so as to increase the intensitij of the current, B 
this quality of current seems to affect the nature of Ik 
deposit, A good tough rcguline deposit appears to b* 
dependent upon the current being feeble in intenatfi 
but considcrnble in quantity. 

37. In depositing brass, however, the reverse seem 
to be the case, for here greater intensity is absolutcl 
necessary, or tbc copper alone will be deposited. 
biive genernlly found that at least two cells of the sit 
imd ciirbon (an intense) battery, alternntely arrange 
have been necessary to obtain a deposit of good colon 
Again, if the battery be too powerful, the zinc onlywi 
be deposited. The exact mean appears to be absolute! 
iicceaaary to obtain good results in cleetro-brassing. 

38. When the anodes ai'c only partially immersed 
the solution, and have been worked for some time, t 
metal will dissolve off rapidly at the surface which 
just out of the solution, and" probably the anode m 
be divided, nnd full into tlic solution. It is advIsaU 
therefore, occasionally to shift the position of the aao 
in order to prevent this local action upon it. It is 
good plan to suspend the anodes erojiloyed in gildii 
by stout platinum wires, so that the ivhole of the anoi 
may be immersed wheu ueeessar_v, without the solut 
Iwing injured. 

39. Tu preparing solutions, more espceially gold i 
silvii- t:'jhitiuus, disfilled ivaler should be employe 
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"Ut, when largo quantities of solution nre required, 
*I>ia may be inconvenient j therefore, rnin-wfttcr, if it 
^O be obtained, mny be substituted; or water wliich 
'8 been boiled, losing some of its impurities, nmy be 
^ed in preference to common water. Pump-water is 
*ery objectionable. If rain-water is employed, it should 
°e filtered before using ; and it is better to collect it as 
t fulls direct from the atmosphere, rather than use 
that which falls off the roof of a house, fee. 

40. Electro-deposition of gold and silver may be 
Carried on by the "single cell" arrnngemcnt; but, 
although very good results may be obtained by it, it is 
of very little commercial importance. The operations 
of gilding and plating, ivben conducted by the separate 
battery, are so simple that even the " single cell " pro- 
cess, simple as it is, will scarcely be employed, except 
for experiment. 

41. Ill B'Wiug or plating by the "single cell" pre- 
ss, however, a jar is litted with a cylinder of zinc 

iiisiJe, which is excited either with sulphuric acid and 
water, or salt and water. A porous cell is placed in 
tlie centre, which is filled with either gold or silver 
Holutiuii. A strong copper wire is soldered to the zinc, 
to which the article to be gilt or plated is suspended, 
by means of a thinner wire, and the moment the article 
is immersed deposition takes place. 

42. It is advisable to anneal the anodes before using 
them. This may readily be done by making them red 
hot over a clear fire (a charcoal fire being preferable), 
and thcH allowing them to cool. The anodes of gold, 
silver, copper, and brass may he plunged into dilute 
sulphuric acid after tbey have been annealed, by ivhlch 
^teir sucfiiGca will be rendered quite cle^iu and free imxa. 



nil 

tlic " fire mixrk." Brass and cop|»3r nnodca miy be 
(lipped ia uitroua acid for a mmiioDt, nud tUiMi iilun^l 
into cold water. 

43. Cvuuide of potassium may he prcpurcd, fo 
elcctro-clicmical purposes, by the fullowiug process:— 
A quantity of comaierciul fcrrocynnidc of potassium ii 
to be rcduci;d to a ponder ; it ia tbea to be roasteil on 
an iron slab, or piece of sbcct-iioa witli its edges tamoi 
op to prevent tbi; raiiterial falling off. The beat is 
be continued until the substance is quite free &i 
water of crystal! ia at iou, nhlch nill become evident 
its losing its transparency. If tbe heat be applied I 
suddenly, the ferrocyanide ia apt to decfejnlate, t 
much of it may be lost. Care must also be taken i 
to apply too much heat, or it will become fused to ■ 
iron slab. When the ferrocyanide is dried, it i£ to 
mixed intimately with dnj carbonate of putassn, in 
following proportions : — 






Both materials being well mixed, they nre to 
placed in an iron crucible or ladle, which should 
previously mndo hot, and the ivholc subjected t 
strong heat in a coke fire j the heat may be ii 
as fusion progresses. When the substances have fiis 
into n liquid, they are to remain in this state for a.' 
a quarter of an hour; the crucible ia then to bo r 
from the furnace, and its coutcnts alUmcd to settle i 
a few momenta; the clear liquid may then be carefu 
poured out, either into a shallow irnn mould or ttfl 
iiu iron slab or dry flag-stone. The scdiii 

' at the bottom of iil& crucible should be slink 
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'Ut while Lot, or it will be troublesome to rcmovo it. 
■t is a good plau, while the cyanide is fusing, to dip 
iron rod into the mass occnsiotially, and theu to 
.mine the portion thus removed, which will be brown 
*t first, and subsequently wliite when the process has 
"een carried far enough. 

44. Sometimes electro platers have employed ferro- 
ijanide of potassium (j'ellow prussiatc of potnssa) 
instead of the cyanide in forming silver solutions, but 
substance Las not been found to answer well, since 
It has not the power of dissolving the anode, therefore 
ttie solution, soon becomes cshansted of its silver, 
it requires so large a quantity of the fcrro- 
Cyanide to keep the solution in action, that evcntuidly 
it cryatailiscs upon the inner surface of the bath. 

4i5. Hyposulphite of soda has also been employed 
as » substitute for the cyanide of potassium; but since 
the solution which is formed with it is very readily 
acted upon by light, it is never likely to become much 
employed ; besides, the solutions made with cyanide 
of potassium are found, for all practicable purposes, 
iinfiuitely superior to those made with this or any othci 
Bubstitute. 

46. Mr. George Knight, the eminent philosophical 
instrument maker of Foster Lane, Cheapside, has lately 
draivn my attention to a very ingenious aud portable 
battery, consisting of two zinc plates and a plate of 
platiuiiied carbon, or graphite, united by suitable bind. 
ing screws, and placed in a glass cell. This arrange- 
ment, I believe, is due to Mr. C. Y. Walker. The battery 
is excited with sulphuric acitl and water, and is capaijle 
of yielding a powerful current without any unnecessary 
1,^ material. This battery is certaioly one of the 



11 : 

mcMt simple and effective wlticli Iiaa been introdocd 
for tomr vcan. Anil in tbc bAail.t of ibe Htwlent i 
ataitot ikil to giro manv pleasing results with but littli 
troablc aai cipctisc 

Tbcn: (UT many other processes for the c]ectro-dop» 
ntion of niclats uixaa cacli oilier besides tliosc e 
rntvd in tUis work; but tbe autbor, — being d 
merely to enter into the consideration of those p 
which nrc of n prncticnl nnturc, nnd which mnybepi 
■aed by the student for conimcrcid purjioiscs, — I 
confined himself, ns far as possible, to detailing thoi 
processes which arc most likely to succeed ^ 
beginner. At the same time it is liuped that msaj 
who are now practising the art of clcctro-mclallurg^ 
either as gilders, platers, or bronzers, may glean f 
these pages some useful hints, and wliieh the autho 
trusts will repay the reader for the time devoted tO 
tlic peiiisnl of this little work. 

TABLE OF WEIGHTS AND MEASUItES. 

AFOTDKCAUIES" WEIGOT. 
1 rrnind f^iuUt 12 winces. 

1 Ounro ft S draebmi (ISO gnun^ 

1 Dmclim „ 3 ecrnpliB. 

1 ScruplQ „ SO gtaius. 

TKOY WEIGHT. 
1 Tiiund c^hoIj 12 OQnf«B. 

, „ I 20 n«nnTircisLU (ilirllj 

1 Ponujinnglit „ SI gniin». ' 

impehial measure. * 

1 (Jnllon tvjwiJi S piuta. 

] riol „ 20 ouijces. 

J Ounoe II 8 ciiutihm« 
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47- Silver articles wliich are required to be left a 
dead white should be thus treated : — The article is firat 
to be heated to " cherry redneaa" (i.e., a dull red heat), 
and is then to be allowed to cool. Whea quite cold it 
is to be placed in a pickle of verj/ dilute sulphuric acid 
(about 5 parts acid in 100 parts water). The article 
shonld remain in this pickle for an hour or two ; and 
if not sufficiently uniforiu in aurface, it should be 
rinsed in hot water, dried spontaneously, and again 
heated as before — tbo operation of pickling being 
repeated. As the object in this process ia to remove 
the copper with which tho silver ia alloyed, the repeated 
pickling will not produce any injurioua result, but will 
merely remove the copper from, the surface of tho 
article, leaving fine silver alone upon the surface. 
A solution of alum in water may be aubstituted for 
dilute sulphuric acid, if preferred. In either case tlie 
solution should not bo used more than once or twice, 
and then be thrown away. 

After the article has been KhUened aa above, it must 
be removed from the pioldc, and be well rinsed in hot 
water, which for this purpose must be absolutely clean, 
and then placed in warm box-sawdust. It ia well to 
keep perfectly clean box-dust for articles which have 
to be whitened, aa tho slightest stain in somo cases 
would be fatal to tho object sought. In whitening 
silyor watch-dials, great care must be taken not to 
warp the dial in the process of annealing. The dinl 
should be placed ou a perfectly flat piece of charcoal,* 
face upward, and a gontlo blast with the blowpipe 
carefully applied, and as far as practicable the flamo 
should play all oter the surface of the dial without 

• A flat surf^icD muy be giicn te (:li,ii'co:\l by tu.liKn'5 it u^a a. Ottv; 
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bb«olut«1y touching it, by wliicb meians the dial wiU j 
fioati beooniP HiilTicicaUy huutdd, vitbout I>ccnRiingJ 
wuiiH.ll VT in uny way iujurt'd. >Silv(jr diula may oImI 
be unncalcd by placing them upon a fiat sheet ofl 
copper, which is thtn bruught in contact with a clnir j 
firo tmtil rcd-hot. i 

48. Brass lirac-picco diols may bo whitened, UJ 
tn[ycTCfl, by rubbing a. mixture of chloride of o^M 
(silver prccipitiitcd from the nitrate with oomq^^Ml 
or hydrochloric acid) unil common eiilt. The l^^^| 
should bo worked up into it thinntsh pasto, l^^^l 
opplicd with a soft cork or piece of waslileather. Tltal 
dial is then ti bo rinsed and placed in box-dust. I 

49. The rudiment which accumulates in the ecratdi- 1 
brafh box ehoidd bo carefully preserved and dried,! 
and thi", with other waste of a similar description, I 
colloclGd and I'uacd with dry carbonate of potash ; MlM 
o« the resulting "button" will be an alloy- c£^^H 
silver, copper, &e., it will Ik: nwcssary, in oiJ^^^H 
refuio it, to proceed as follows : — Bcmelt the aUcX^^^I 
" granulate" as before described ; then place the grainR' J 
in diluto nitric acid (2 parts acid to 1 part water), 
which will dieaolvo all but the gold, the latter remaia- 
ing as a brown powder at the bottom of the vessel in 
which the operation is conducted. The solution formed 
should next be poured off into a jar or basin, and a 
piece of copper immersed, which will at oneo throw 
down all the silver. The silver and gold thus obtained 
will require to be well washed with hot water, and 
finally dried and fused. 

50. Gold articles may bo "coloured," aa It is termed, 
hy immersing them in the mixture described at 
page 97, lino 17. Tho mixture should be nlaccd ia i 



eonrmon pipkin, and allowed to fuse, tlie articles 
9iMg removed tict^atiiutiBlly to usocrtain if they be of 
DOd colonr. After' the artlclca liavo been removed 
"om the iiipkin, they ehguld bo nllowcd to cool, and 
xca iaiin<-rscd in tlilutn sulphurio or acctio noid, whuili 
•ill Tomovo tho fliis. When thie is dono, tho Q.rticUa 
my be riueed in a weak solution of polash or sodaj and 
liWilly hnisbed witji hot fioap-aml-ivoti.T; they must tlion 
US HneoJ in hot water, and placed in clean warm box-saw- 
ittair. A IraiJgnr-hair brush is tho best (o reniDVo iiU t4TiCP3 
of EawdiiBt from articles which have b'-«n dried in it, 

61, In gilding east brass orliclcs, which ai'O required 
lobe Wft dfnd in tho hoUow imd chased suifacca, tho 
host plan is first to wash the arliole in a eolution of 
Lcanstic Boda (a solution of fHiaT'ToaVpr's "soAa.*Bfa" 
VviU do) &r jiotu^h, theu, afteS- well rinsing, dip the 
iKiie\& Jiv an indant in fuming nitric acid, and after it 
hoB become thoroughly actod upon all over plungo it 
inatanily in cold water : the ortir le shoidd then ho well 
ciiUGd in hot wator, and is then ready for tho jjildiug 
)fKth. Artidea of thJe doscriptJ<J,i seldom require to bo 
«ttonpIy gilt, tho eclcnif being, ilio principal object, 
TI» briifM siiriaooti may require tii bo burnished, 
I B2. Ebetro-gilderB and platera niH do wrll to tccp 
several burnisliing tools on hand foj- small things wbioh 
needed in a hurry, or whicl* would not. bo within 
•y province of a professional bnroi^hcr to 
As mere friction is i-c,|uired, tlio operator 
[uiro tho propel- knac'< of using tho tools. 
;,Wn)ishor, about twice the size of t» ladies' 
eycJct-hohs piercer, It a convenient tool 
mounts, &c. \ 
may be necessary that* tho cliK^tro-plutt^r 




d-dtiM bo dlilc tOK>I<l«ran nrtidn nt a ni(nitr:>' 
ntlicr tliiui send it. cwt lu b-r i! t .-. !i" miy : 
waliigo frMijtliP fDllawini? "■ 
be providiid with uu ordiii!.r 
is nuule of copper, by tbv v, i_ 
6l«dinuooU] with a ItKiu filo; iil'ur w|,!l.Ii i 
yU'vA in a fmjiiiilil hut, Irat not m/ lioi. 'J ! 
ing imn should tht-n be " linn^," us it is in 
is, rubbed on npieca of eheot (in with a liiti: 
frilt ioldcr. As thi) fJicc of the tool will b.i' 
sUgblly oxidisKxI af^CT rouiornl fh>m tbo fin , 
ncoeseary to piua the Tilo over it agnia iu urHcr 
thfl surface to bo tinned. Tlio mumrnt thin i» (Id 
lJuut*o it at once into the rosin and Bolder, i 
geiil^' worUiiijf Iho ankicring ii'on OTcr thosurlii 
fihcot tin, it will bcc-i.mc'fMiti'd with solder ond fit fo" 
The soMcriiij,' imii shijuld never bo alloirctl to bo h 
to redness, otbcrwiso tbo solder bwomcs *'htu 
US it is termed, and, tinitiiig with tlic copper, i 
Iianl aUoy which thu file will ecareoly touch im' 
t(iol is *cr^- hot. In BoldiTing un aittclc, I 
thing f o do is to cIcqH tho part to be sdld'^red, i 
gctiornJIy done by scroping tho surface wilh ttJd 
instruninit, bhuK as <ho iwint of a penknife, or, l 
Itelfw, a tbrcp-squai" scraper made out of an a 
tJirco-squaro file, and grtyit cure is necessary la c 
ull paita which nro'''o receive the solder boiugp 
clean. Tho operator should provide himaelf i 
solution of cblorid(l of zinc, wbicli is mndo byd" " 
a few pieces of Kino (say hiklf an ounce) i 
hydrochloric ocid , this solution may bo li 
luouthod bottle rc/idy for use. The solutit 
of zinc is iipplicfl to tljf pitrls to bo e 



enmet-lnir bruali or iho fcathor of a ,-;un!. Aa soon tia ^ 

^idisduuf, iiud till! parts to hu soMeit'il *.ix; i(i-ouglit ■ 

TOgftLor, tile soldering iron sliould be B.gi«ii heatt-d .1 

tmtil it 13 liot enough to melt tlio soltli:r/frccIy. It '■ 

sliould not only do thL?, but also take up n glohuk at I 

Iho mt-lt'ed solder and liold it in stisp'^i^mon until borne I 

by thfi operator to tlio part to be soldored. The insiunt ■ 

the Boldei-ing iron, touches the sunfaeo to wliieh the ■ 

clilorido of zino has bocn appUm, the Boldor will I 

*'nm" and attach ifaulf readily. It will be necessary I 

to bold a atrip of solder in th^ Iiand. in order to apply I 

more SIS roipurcd. Kosin may soinotinn's U^ ortiploycd I 

instead of the chloride of einc, but as a inilo the laltor ■ 

will ba found preferable. lu connecting copper wire V 

wHh ziae plates, the solution of chloride of zino amy fl 
jidvantageouBly contain an excess of acid,;-aa (actfj 

liydroclilQrio acid alone may he Cinployod in tht) aamo I 

wny aa tlie chloride of zinc. Small articles may bo M 

tinitcd wilL soft solder by Iho nid of the Won-pij)c. fl 

In tluB case the solder should bo hammered flat, and, 1 

after being scrapt^d clean, cut into Binall pcUets ; that I 

iS| JirBt ontting the aoldor into strips and tlicn cross- I 

cutting into small squares. These |}elleta are to 1x3 I 

placed upon the article to be soldered (after the purls fl 

have been s>^rapod as before, and tJio chloride of nine ■ 
applied), and a jot of flame gently blown upon _yi.<L.i| 

arliclu witli the blowpipe will readily-utvito^o pMts. m 

51. All goods wbldi are to be plated or g^lt should m 

1)0 yVofcud lu the bath as, goon as possible after being 1 

cleaned or scratch -brushed and rinsL-d : if tliey are fl 

cUoKi;^ to remain long in watei, or exposed to the air, m 

a film of oxide is fonncd upon the surface of the mcfals, M 

and which, however slight, has a Icntlcncy to prevent ■ 



Ihogold or eilAr adUnring fif m!y to tWmotal to W> 
cnat.(t4. It in nut a gowl plaa to prepare l««t iDaikj! 

urticloa at u'-i': timo fur flio batfai allowing them to Hh 
raoia-in walCT unlil n quantity is ready: it ia bcMcrlo 
pijt tbcni into tbo bath as qui<'kly as possible, a fow r( 
ft time, of coutso taljing caro that tlio sarfaco of unoAa 
cxpoBod and tlie botu-ry power are rt^Iated ocirording 
to lliu »'ir/ax of goi«l8 immersed in lie batJi a-; . t ■ 
time. AVhpn the nainber of tWiiga in a bath ; 
crciisud, llio oiiodt! must bo luwcrcd and tho l*;/' . , 
jiiiwerrendorwlnioro vigorous, Aawohavosaidli •: ■■. 
silrer and gold do iiotrcccivc tho deposit of those- m ; I - 
80 freejy as copper, braas, Otrmaa ailvor, &c, j tbct . ;'■ i , 
wln-n th<,-ao tnotala Luvo bocoiue uoatod to a certain oxf out 
witli thfi &ii]jorior mplal§, tho battery poi-er maj be 
"jodk-idUsLy augiientwl mid ibo surfaco of aaodo i«- 
(.TcicUecL "^ ■ "" 

6fi. A very useful Bolalitin of silror 6p gfl! 
pliitliig or g^ldlug wttboutithe aid of a battery i.r 
made as follows: — 

3\ike, Boy, 1 ounce of nitrate of silTor dissolved in 
1 qaart of disiilled or ri.iii water. "When tlioroiighljp ■ 
distolvcd, throw in a fow cry§tal8 of hyposulplute ( 
iBoda, wliich will at first form a brown piccipitatc, T 
which evonlunlly booomea rftiiBBolved if sulBeie 
iiypoflulphito liaa been employed. A slight t 
of this ealt iik!**, Jn^wgyer, bo added. The solul 
thus fomiod may bo uacd for coaJin^- fimall ardcUfttt 
etticl, brass, or Qei-roan &tlvDP, by nimbly (fippui|{i 
apOngo iti tho solution and rubbing it over tho suriiiot 
of tho artiflo to bo coated. I have succcedod i 
stool very Batisfuctoriiyiby thia raeuna, nnd have foil 
the silvor so Qnnly attached to ' tho Btoel (when tjia 



aulntiun bas liecn cii'^ftUly inaJe) lliat it hns been re- I 
■Diovivl with coa&idornble diiBcuIly. A eulution of gnU | 
may l>e made in tlie smai way, and applied ne deayribud. ' 
A ooncentTatcd solution of oitlwr gold or silver tljua 
luido may be tiscd for coating parts of articles wluob 
!inve stripped or blistered, by applying it with a cutncl- 
huir pencU to the part, and toucLiny the spot nt tLo , 
sajiio time mih n tlitn uU'aii atrip of zinc. ] 

66. To the practical electro-plater, and even tlia | 
ttmuteur, it may bo useful to beoomo auqiiainted-with ' 
the ort of "hard Boldering," aa it ia toritied; and as 
there is frt-quontly, especially in small provincial towns, 
a difficulty in getting even u small job executed with 
dispatch, wo will give the reader a few hints upon the 
manipulation of tins process. 

"HardEoHoring" cousiats in uniting; any two ineial^ , 
or porta of ibe same metal, by means of an alloy com- I 
posed of two parts of silver to one part of braas. The ^ 
dilvCT and bras* wboula be molted together as follows : — ' 
Having obtuincd a broad piece of good charcoal, scoop 
nut a alight hollow on the flattest surface to receive tbo 
alloy. Now place tho metala in the hollow, and fuse 
ihcm by moans of a blQ\vpipe, using either a jet of gna 
or an oil lamp with a good broad wick. As soon aa tho 
metola beeenie hot, touch them with a crj-Btal of borax 
(borate of noda), which will immodiatoly fuse, and act 
aa a flux. The jet of flame must now be vigorously om- _ 
Aloyed until the mctaU are completely fuaod. The ' 
l^on may bo continued for a iaw momenta in order to 
^liWtui! petfect amalgamation. When the "button'' af' 
MilidDr ia well melted, tho flat surface of a Jiamnior may 
te pkced quickly upon it, by which mouna it wilt lr>> 
eumc flattened ; in Uiis form it may he readily bcutwt | 
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nut (uiilcfi.t a imxT uf Ktctl ruUu'B oro at 1 
ouQlcicittiy thin to cut wiUi r pair of jowelloni* i 
Tho Bolder caa be hainmerc<^ or Ijcatcn out itjmn a 
wliA iron surt'ucc ; bat, ua vac\ timo tlic Uun is ^ven 
alloy bcc<nitoB Larder, il, \fill be uncesHury i'roia tiiuo (d 
time to anneal it, i.e., place it agair. npon tho cLarcoaU 
t\nd apply tho blowjiipo flamo until tLo nlloy is of i 
"cherry-ial" liciit ; it ma'* tbfa lie plunged it\t»t' 
wutcr, and is ready for bealiBg out or roIHug, as t 
ca*o niHy be. Tho object being to moko tbc Holder B 
thin a§ ordinary card, or oven tbiniier, when the o 
rotor ia without a pair of 'rollers he miisil use the n 
best substitutes — a hummer and pnlience. The solr 
bofore being used, raust be ecrapod wiih a licon etoc 
edg«, and thon partly cut into thin atrip?, and tlioc 
agtun cioss-cQt into suiall pieces or pcdk'ts about o 
sixtceulh of im iueb Enuare. These pellets may bo eoi 
vrhoD rtiquind lor use, or liopt in a cicun box used f'li 
tUo purpose. The oporuloi fchculd iie^t provide liic 
s»ilf miii a clean piece of eloto, say about throe incbcBv 
square, and a sinidl phial filled with water, luid having I 
a eork Tiilh a hinall groove cut in it from end to end. 
Tho bottle is uaed to apply raoistrnv a drop at a tinip, 
whilst a largo ci'j'stal of borax ia rubbed upon tho s1at«. 
By this raeans a thick creamy paste of borax ia obtained 
upon the slate, which will be usetl as directed proeently. 
Tho parts to be united or eohloi-ed must now bo scraped 
eleau ichcrcKcr the soldar is cxpeclsd to ailhcrc, and,, with 
a camel-hair brush or quill feather dipped in 
oiaslG, bruKh over tho pnrta to bo soldcrcc 
poilcts of the aolder muy Uo placed on the dr 
the 8lfr.'0i^and with tho extreme poiot ol" 
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liiir uT. III.' i.jiprr [iiu'i ^lf i!)c iiliiri-. 

58. Ill ofiIlt III i)reTeiit tlio iino ploto bojfl 
or dissolvt-d at lliat pjirt wUcIi is betweou I _ 
nphero nnd its coutact with tht- jrid soliitiim, i 
viraWe oujiasionnlly to add a lirli? mure vruUtr ((i t 
liittery, «o aa to bring the soluikii higher up the plw 
It is also a good pUn to raiao the plates a ibvr ii 
out of tho buth oecasionidly, or to stir the add «lAnt 
11^'ntly witii II elicit. 
- - &^. "\Vlujii ihsm ja a wnnl ff astlvity i 
("ho ai'id Bolution being iii good otdflfjj* 
wdi to IfMilt to the coiiucoti(.'DH. TUo I 
may require i-ioaning (a mnoofh Hie being aseS'n 
purpose, or a pioco of cmcry-cluth wmppod rotmd ■ fl 
piece of wood}, and the enilfl of tlio vriiv nhuuM bo ti 
nibbed n-il.h emery-dolh. 

GO. MTicn certain parta of an articlo require to \ 
gilt whilst others m-c to be k^ff, eilvercd, it WtU t 
jioccssarj' to apply certain prcpan-tions lo the j 
be prctcL-tod. Fur this purposo many prcpamtuuud 
itsod^ A solution of gum cop.tl or mnstic moylMtl 
I'licd'wiih a canit'l-hair brush; but, unless thflW l 
tiixhca ace lolei-ably thicli, they nro apt lo run. 
, uompoaidon described at pngi? 00 may bo ii 
pin-poso, but it will not be snic loii^o it ii 
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I eome casca a strong solution of shellac in alcohol 
»iay be used to cover certain parts of an article which 
require protection. 

61. In gihling chains, brooches, pins, rings, and 
other articles which have been repaired, i.e.. Hard 
Boldered, sometimes it ia found that tho gold will not 
lepoait i'recly upon tho soldorcd parta; when such is 
he case, a little extra scratch-brushing applied to tho 
part will assist tho operation greatly, and I have some- 
times found that d/y scratch-brushing for an instant — 
itkat is, without the stream of beer usually employed — 
Tenders the surface a better and more uniform conductor, 
and consequently it will more readily receive the de- 
posit. In fact, dry scratch-brushing ia very useful in 
in which it is desirable to impart an arti- 
ficial coating of brass upon an article to which silver or 
gold will not readily adhere. In scratch-brushing 
without tho employment of beer, or some other liquid, 
however, great cai'e must be taken not to continue tho 
operation too long, as the minute particles of metal 
given off by the scratch-brush would be likely to prove 
prejudicial to the health of the operator were he to 
inbolc thorn to any great extent. 

62. In gilding or silvering steel articles by tho pro- 
cesacfl described in paragraph 55, it will be necessary to 
clean them with a little diluted potash in order to re- 
move grease ; and if the articles are polished steel, (ho 
ifriction applied must be brisk, when first employing tho 
solution, to ensure an oven coating. Penknives, scissors, 
razors, and other similar goods maybe lightly coated 
irith cither gold or silver by the solutions described, 
ftut it must be understood that the coating ia more for 
T than for wear. If projicrly davwi, Uqwcn^si 
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coaricig will last a coneidprablo time wittout w- 
movul. Nccillcs gilt nnd ellvercd in this way ai 
ugrccablo to worlc with, and form an elegant nrliJe 
for ladies' uao. 

63. As cyanido of potassluiu, which is eo extensively 
employed in clectro-mclallurgy, is a highly poiflmoul 
Bubslonuc, the jipartments in which cloctro-gilding a 
plating aril conducted should bo well ventilated, ai 
the 8t)liition8 alwaj's be placed in such a positioi' 
as to bo nearest the window or chimney. Breathinj 
an ufinoaphcrc iniprcgoiited with the vapour uriang 
from the gilding and plating baths is unqueationotlj 
prejudicial to health, therefore the reader cannot be to 
particular in the matter of ventilation. A HtUe liquid 
niiimonia occasionally poured on the floor ia advisabl<| 
especially in very hot weather. 

64. In reducing old solutions by means of snlphiui 
neid, it must bo home in mind that the fumes are highl 
poisonous, and must not be inhaled in the sligitc 
degrco. The operation should bo conducted either fi 
the open air, or where thuro ia a good draught to C 
off the fumes. Beyond the current created by an op 
window and door, there should be no motion in t 
apartment, so that the fumes may he allowed to esca 
without being difl'uscd. It must be remembered, hfr 
ever, that the fumes (consisting greatly of carbonic a 
are very dense, consequently it will be necessary 
allow them to escape from the hti'cr part of an opai 
incnt ; they must not be expected to make their t 
from an aperture aiom them. 

65. In " colouring " gold of inferior quality, that 
to siiy, below the English slaudurd (18-caratgoId), 1 
foUuwiiig mixture may be used with eucccsa, and. 
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Lrefiilly DnopToycd, even 12-cariit gold may bo coloured 
.yit:— 
Take 

Nitr.iloof potoasa (Baltpctro) . . 4 ounces 

Alum 2 „ 

CommOD salt i . • > i ^ it 

.dd eafficient warm water to mix the ingredient into a 
hin paste ; place the mixture in a small pipkin or 
Tuciblo, and allow to boil. Tlio drticlo to be ooloured 
hould bo suspended by a wire and dipped into tho 
ixturc, wbero it should remain from tea to twenty 
ninutcs. The article should then be removed, and well 
insed in hot water, when it must bo scrateh-brusbed, 
igain rinsed, and returned to the colouring salts for a 
ew minutes ; it is then to bo again riasod in hot 
rator, scratch -brushed, and finally brushed with soap 
md hot water, rinsed in hot water, and placed in box- 
nwdust. The object being merely to remove the alloy, 
a BOon as tho article has aeqiiircd the proper colour of 
ice gold, it may bo considered suffieiently acted upon 
ly the above mixture. The colouring salts should not 
10 nscd for gold of a lower standard than 12-carat gold, 
ind even for Ibis quality of gold some care must bo 
luken when the articles are of a very slight make, 

The process of hardening and tempering small 
llcel implements, such as drills, scrapers, gravers, Lur- 
iiabers, &c., may be useful to persons living away from 
argc towns j therefore I havo thought it prudent to 
jire an outline of the method to bo pursued. The pro- 
lees of hardening and tempering will apply to any steel 
;aol, of any dimensions, but wo will take a small chisel 
te an example. The blade of the chisel should be re- 
moved from tho haft or handle, and, the lower end 
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being held by a pair of pUors, the blade b to le jAaMi 
in u brisk iiro until rwl hot ; it is then to bo KjmA 
nod allowed to cool for a fow moments, and thca dipped 
into cold water. The next thin* to do 13 to file tk 
hludo into the required shape, iinishing the filing vilh 
a smooth file. When this is dono (a rosscl of cuM 
water being at hand), the blade is to bo again rctuined 
to the hottest part of the fire, and allowed to bccnins 
tr/iile hot, i.e., us hot as a fierce iiro will make it; and si 
soon as this is dono withdraw it quiokly with the pliers, 
aiid plungo it imtanthj into the vessel of cold water.' 
If this has been done properly, on passing a f 
the sharpened surface of the blade it will bo found to 
have no cflect upon it ; in fact, iho hlado has become a* 
hard that the file will not make any impression uponit 
Tho upper surface of the blade should now bo polished 
by nibbing it upon a shoot of cmory-cloth moistecei 
with oil, and then wiped with a piece of rag. Thf 
blade now requires to he tempered, i.e., reduced in hard 
ness. This is done by holding the Bhorpened e 
tho blado with tho pliers, and placing it in the f 
until tho polished surfaco of the steel changes colou 
The Burfaco nearest the handle will soon assume 0. Ui 
colour, and an orange tint immediately following i 
towards the upper end of the blade. At this poq 
great care is required, or tho instrument will ho ovc 
heated and too soft ; therefore, as soon ns tho orou] 
tint makes its appearance within an inch of the s 
edge of tho hlado, withdraw it from tho firo and a 
it quickly ; if the extreme edge is of a pale straw-coloi: 
dip tho hlado instantly in cold water ; but it i 
understood that the straw-colour should ho Tisiblc 
tho extreme puiut, or edge, of the tool, "When such 
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^ ^'*^Sc, tlio tempering ia complete. Tlin next process I 

"■j* eharpon it upon a good Turkey stone, and it ia , 

•^T^ ^**'' ^^'^- ^^ hardening and lenipcring very small 

^» Bach as di-ills, thay may bo more safely tempered 

^ **~»pping lliero, point upward, in liot sand, by wliict 

*^*ls thoy are less likely to bccolno ovcr-beated. Some 

'" ^Ons prefer dipping eucli tools into oil rather tliau 

*-^r after removal from the fire ; others, again, employ 

^^**t.o sidphuric acid. It must be borne in mind, Low- 

^^i", that in hardening Bteel the greatest heat ia re- 

_ *T-ed in the first instance, and in the second, the 

*^utest cold we can obtain. Upon these extremes, 

^''^perly applied, depends the success of the opc- 

G7. A battery which has been somewhat commended 
* ^ may bo as well briefly to mention. It consists In 
*-sing a saturated solution of bicromate of potassa, with 
**• (jiiarter part sulphuric aciJ, in the carbon cell of a 
tiunscn's battery (seep. 60) ; and dilute sulphuric acid, 
'»r saturated solution of sal ammoniac, in the zinc celL 
Although this battery, or rather modification, has somo 
advantages, it has yet to be further developed before it 
cjn safely be recommended for practical purposes. 

68. A process of coating metals has been suggested 
by M. "Weil, and for somo purposes it may bo employed 
with advantage. M. Weil's object is to avoid the use 
of cyanide of potassium and the battery, the first being 
deleterious, and the second expensive. His process 
may be briefly described as follows: — Instead of em- ^ 
joying cyanide, bo takes solutions of oxide of metala 
vsjth the addition of organic matter — tartaric acid, albu- 
tncn, or glycerine, to prevent the precipitation of tho , 
ajidcs by tho Hsi'd alkalies. A solutiou Ihus formed 



may be ms«1 olther hot or coH. For a coppering kJu- 
Udd, ho rccointnciids the ibllowmg formula : — 

Stilplintc of conxf •••••■ SuO emninn. 
llksolve in hut traUr nod allow to cool . . 10 IHia. 

Ciyitallizud IlucUclla sslt (potnssio-lartnite of 

•odu} l.SOOenKDUK 

Cuuotio soUri [coutniuiiig fiO to GO poi cent. &ca 

kkU)* 8' 

Tho artiolos arc to bo suspendod by zinc wires, or a tliiir 
strip of zinc may bo attached to thorn wlion inaolulioni 
and wlicn it is remembered that this process is inde- 
poiidcnt of tlio battery, (he solution will require rencn* 
iiig from time to time. To accomplish this, M. Wvi| 
proceeds as follows : — 

The zinc which tho solution has ocquired must b 
precipitated by sulphide of sodium (prepared by fiiaia 
soda with sulphur) gradually, as an excess dissolvea ll 
precipitate formed by tho sulphide of soda. "When tl 
zinc has been precipitated as above directed, the boIi 
tioQ must be allowed to settle, and tlie clear liqu( 
poured off. The solution is then to bo rcsupplied wit 
a solution of sulphate of copper, aa before. 

It is stated that copper deposited in this way adhon 
very firmly to iron. 

Zincing by the above process is carried out by fonnia 
a concentrated solution of potassa or soda, which mv 
bo heated to 100° 0., a piece of raetoUie Kinchoing plao 
iu the solution in contact with the article to be c 

7'rus bronze, that is, a mixture of tin and coj^t 
TOiiy be deposited by tho above process, by adding 

• Cnustio soda is prcpnrod ty dissolving 12 jiarts of onlinuy 
In hot wntor, nnd then adding, graduiUJy, 2 piirts o[ II 
fllrilitd. Tho liquor ahmild lia lioileil tor nn hour, nnd nllowcd to 
and sctUo ; tho clcilr liquor being dcciinled fur usu. 



copper bath before describsd Btannate of Boda or 
Uoride of tin, previously troatod with the solution of 
, The metal to be coated must bo in contact with 

3. Anew constant battery has been suggestod by 
A. Eeynolds, in which a solution of perchlorido of 
is used as an exciting flaid, and metallio iron aa 
positive electrode. 

rO. Copper may be coated with antimonyj aa fol- 

— Dissolve 1 ounce protocbloride of antimony (but- 

of antimony as it has been called) in 1 pint of spirit 

(Fine; now add hydrochloric acid until the solutionis 

. The article to bo coated, being previously cleaned, 

receive a bright coating in about an hour. Cast 

must be previously coppered by any of the pro- 

s before described, and will then receive a coating 

itimony from the abovo solution. 

'1. As the refining of gold and silver is so closely 

nected with the electro-plater's art, tbo following 

may prove serviceable, it is hoped, to those unac- 

tinted with the art of separating the precious metals 

m their alloys. An alloy of gold, silver, and copper, 

iuld be thus treated : — Suppose the alloy to bo what 

lalled "jewellers' gold," or the material with which 

lop jewellery is made, and which, being imfit for iise, 

only fit for the melting-pot," The alloy is first to 

melted in a crucible with one-third of its weight of 

ror, a little dried potash or borax being used as a 

when the alloy is well melted, it is to ho poured 

Tessol of cold water, which must be briskly stirred 

JBg the operation ; and it is well to have a few small 

of straw, or short sticks, floating on the surface 

^10 water at the time, (he object of which is to assist 
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iJic process oi ^rnpulaiion. Tlie oUoy will now be found! 
ut tlio bottom of the vessel in email grains, n-liich mxiiiM 
b(? farcfully collocted, and in order to bo certain ^1 
ihcro ia no waste, the alloy ehould be weigbed bcftn I 
uiiJ after melting anil granulation. With ordiuiuj I 
cava scarcely any difference will be observed. Tiw I 
grains must now be put into a clean Florence flask, w I 
r>lber suitable vessel, and dilute nitric acid (1 partsii^ H 
to 2 parts water) poured upon tbem : the grains slioald H 
bo allowed to digest for several hours; and, in order to ■ 
promote chemical action, it will be ad\'isablo to pi"''* H 
the flask upon a "sand-bath" or near the fire, but tlu> H 
niay not be necessary imtil towards the end of ^^ I 
ojKTation. Tho gold wUI now be found at the botton^ ■ 
of the flask, in the form of a brown powder or bro^n H 
spongy lumps ; but, in order to secure the entire ■ 
removal of the alloys, it will be necessary to decant tM I 
solution of silver and copper in the nitric acid into a I 
separate vessel, to bo afterwards treated, and fresh nitnc I 
iicid should then be poured on to the gold, and ieat I 
upplicd as before, to ascertain whether tho alloys haW I 
been effectually removed. If red fumes arc still gjV^ I 
off in tho flask, Iho separation has not been completei I 
mid the action must bo kept up until tto red ftuflffl | 
CL'iise to appear even at a boiling temperature, WliM. 1 
this is the case, tho acid solution must be again poured 
a'.)', and the gold well washed with hot water, to remove 
any traco of silver or copper ivhich may be in its 
intorstices, especially if it is in a spongy form. At this 
slage the brown deposit or mass of gold is pure, and 
merely requires to be melted into a button with boriix 
or [wtash. 

Xiio udution of eilyei- and cupper may ucit hi— 



'Tpalcd — tlio silver being tbrown <lown by strips of 

jtopper; and, to uscertaiu wbotber all the silver lim 

^'•sai precipitated bytLo copper, a small quantity of tlie 

*Antioii may bo placed in a glass, and a drop or two of 

■ij^rocliloric acid or a solutiou of common salt applied j 

Wflon, if any silver remains in solution; it will assume a 

/"ilfey appearance ; if such is not tbo case, the cupreous ' 

''quor may be poured off, and the reduced silver well 

""ttaked with hot water several times. The silver should 

'ben be dried and fused, a little dried potash being 

^*xedwith it previous to placing it in the cruciblo, 

■*-*ae silver may then be granulated, as before, or cast in. 

'*■ mould of suitable size ; aad, being rolled out, will 

^"Srre as an anode. 

It must be understood that the above is but a trifling 
Mtetch of the principles of refining ia the moist way ; 
3'"ct it ia hoped that tho reader will leom therefrom 
Enough to enable him to pursue the art of separating 
^Id and silvej- from their alloys for his own purposes. 
When gold and silver arc alloyed, or mjxed with 
copper, hi'ass, iron, &e., as in tho case of jewellers' 
waste, filings, &c., the waste, being previously burned 
in an iron pan to destroy any organic matter present; 
should be well mixed with a little dried potash, and 
melted in a crucible. "When perfectly fused, a few 
crystals of nitrate of potash (nitre of commerce) must bo 
dropped into tho crucible from time to time, which. 
will remove from tho gold and silver whatever copper 
or iron may be present, if sudicient nitre has been em- 
■pioyed. The nitre must, however, be added cautiously; 
utlierwise, if there be organic matter present, the flux 
■ may riso above the melting-pot, and, overflowing, carry 
part of tho metal with it. It wiU bo necessary to watch 
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tJicoppralion closely, andif tlio (lux, &c.,Bppearlikc!Tto 
ovorilow, u sniull qiiiuitity of dried common salt thrim 
into the crucible will check the chuUitioa, nud teni Itt 
lifcptho molaU and 0us to the lower part of the Tend 
M'licn the operalion is complete, tho molting-pot 
crucible must be withdranii fruru the &re and set mi 
to cool, "When cold, iho pot must bo broken at tl 
linso with a hammer, and tho " button " of metal witlt 
draivn. The button must now bo again melted, as beTo 
do^ribcd, with borax or potash, and granulated, tl 
grains being treated as bcforcj to remove the silver n 
copper, 

Ab the above details arc intended for the uae of tho 
who may bo unacquainted with the art of refining, it 
hoped that they may bo found sufficient to enable t 
beginner to commence a study of a most intereatingai 
important branch of industry. 

72. Cynnido should seldom bo added to s 1)8 
whether of gold or silver, when the anode, bebg 
work, is clean and uniform in appearance. It is aim 
objectionable to have too great an excess of tliia salt 
the bath ; therefore it should never be added until 
batteries and their connections have been well 
amined. Sometimes, when the battery is Bomewl 
exhaustod, tho anodes become slightly discoloi 
especially if a larger surface of goods is exposed 
is proportionate to the surface of anode ; in such ca 
will be necessary to increase the activity of the battf 
rather than to add cyanide to tho bath. Cyanide i 
good friend, hut a bad foe. All that a good bath 
quires is a slight excess of cyanide, if the battery 18 in ' 
good order and hut litllo organic matter has nc.ciimu- 
IftteA in thfl bath. Whon. on the otln-r bond, tho hath 
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has acquired a good deal of organic matter (iiiiiltr 
■■wMch condition it is generally preferable to a. ntw 
itntli), it Tvill rcqiiire a greater excess of cyoiiide, and 
&is excess, under such circumstances, will he very 
'beneficial. An old or well-wortcd batli will bear a 
nwcli larger amount of cyanide, in proportion, tbun a 
new one. 

73. Old steel dessert- knives, which have been "closo- 
plated," or solder-plated, as it is termed, will sometimes 
give the operator a good deal of trouble before he can 
a sound coating of silver or gold upon thera. 
the old silver has been stripped olf, and fhs 
Bolder removed, the author has more than once ibund 
that a very sorioua difficulty has arisen when the articles 
have been coated either with gold or silver, or with 
copper, previous to coating with the other mctala. Fop 
instance, a dozen deasert-Iaiives, having been stripped 
and well cleaned, were placed in the alkaline copper 
Ixttli. After an hour's immersion, the ai'ticles were re- 
moved from the bath and examined, when it was found 
that in every part of each blade, from heel to point, the 
blades Tvero found to bo crached, exhibiting fissures in 
some cases nearly ygth of an inch wide. Thcso cracks 
pervaded each blade in almost every part, and it was 
some time before the cause of these remarkable flaws 
could be traced. In examining the interior of the 
cracks, it was found that the copper was freely deposited, 
and, the coating becoming thicker and thicker, tho 
i deposit of copper forced open the cracks (although at 
, first invisible), until they assumed tho alarming appenr- 
anoe we have described. It must be remembered that 
the numerouB points which tho fractured metal presonteil 
greatly favour the deposit in those parts, in pro 
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foronce to the plain surfoees, and hence tiio openbjf 
tlto inviiublu lliiwa in tlio metal as the deposit tluckw 
The eanio result baa occurred in certain articlea i 
TTioughtatoclof Lad quality; and when wo bcarinm 
that llie proccBsca of grinding and polishing dlagui 
sucli dcfL-cU in ateel, it must ]jot bo expected that tl 
^villfihow tbcnisolves until some time after dox>osiliciii hi 
begun. In order, bowcver, to prevent, as far as possiU 
tbc flaws ■we mention from opening during depoaitiffl 
wo recommend tbat tlie first coating should be allim 
to take place almoat immediately after tlio article 
immersed in the bath, and as soon aa this is done, ti 
crticle should be quickly rinsed, acratch-hrushed, ail 
returned to the batli. Again, it will be advisable t 
employ a tolerably weak bath nt first, with good batti 
power, and after the articles have received a preliminu 
coating under these conditions, they may then bo mot 
(safely allowed to remain in the bath until the reijais 
amount of metal is depoaitod. 

74. "When wooden vessels are employed for platinj 
Uiey should ho well saturated in boiling water for a fe 
hours, or even days, before the solution of silver 
poured in ; as, independent of the absorption of silverl 
the wood, if it is well moistened with water, the interstio 
are not so readily acted upon by cyanide, 

75. Gutta-pereha vessels or linings of gutta-percl 
should never be used for a silver bath under any a 
cumsf ancea, as the cyanide acts upon gutta-porcha aiS 
the adulterants with which it ia always, more or la 
contaminated. Nitrate of silver, also, acta upon g 
percha, as most photographers arc aware; and, t 
fore, it will bo absolutely necessary to avoid i 
gutla-porchn in contact with cither cyuiiidc of potaasitf 
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nitrate of silver. I have known more than ona 
,CG in Tvhich a silver hath, being destroyed by a 
giitta-jiercha lining, haa been reduced by sidphurio 
acid; and, soon after the acid has boon applied, the 
gutta-percha has been set free, and has float<;d in the 
Bolution in clots of considerable size. 

76. When the operator's hands havo become injured 
ly coming in contact with cyanide (which is frequently 
the case if there is an abrasion of the skin), it is a good 
plan to dip Ihcm for a few moments in very dilute 
aulphuric acid (20 drops in a tumbler of water), nnd 
then rinse them well. The hands should then be well 
soaked in tolerably hot water, well dried, and finally 
Baturated with oil or grease of some kind. The author 
has frequently suffered from sores occurring nndcr each 
nail of both hands, in consequence of neglecting to wash 
the hands immediately after immersion in a solution of 
cyanide. The electro-plater should be careful to avoid 
this, as sores thus formed aro difficult to heal, and cause 
great pain to the part affected. 

77. Copper or brass wire should never bo bent or 
twisted more than once or twice without being annealed. 
Wllon the wires used for slinging goods, or tho wires 
proceeding from the electrodes of a battery, have been 
used more than once, they aro apt to become brittle 
where they have been bent, and are liable to bi'eak ; it 
is bettor, therefore, occasionally, to mako tho wires red 
iot, and, when cool, stretch them out by drawing them 
eeyeral times across tho edge of a board, by which means 
they will readily become straightened. The wires 
ehould then he passed through a piece of emery-cloth, 
lito clean them. The ends of slinging wires, however, 
[vhioh have become coated with siVvcr, aVuauli fe^ 'aa 



rlippcd for a few moments in the hot stripping aoktien 
(p. 56), and finally treated aa above. 

78. Tbf moment the zinc plate of a battery evolvM 
gas, neooiii[)unic(l by a hissing noise, tlio plate sliouid 
be withdrawn and at onee re-amalgamated; for, nssooB 
as local action seta in, the current liecomcB greally 
diminished ; added to which, if allowed to continue, lis 
itinc plate will soon be dcatroyed, without nccom 
ing its task. It is not uncommonly the cose that local 
action begins on llie first day that a battery is set ia 
action ; and, therefore, in order to remedy this defect ta 
early as possible, tho battery should be card'ull^ 
watched, and the zinc plate removed tho instant d 
veaocnco is observed in thobaltcry-cell. 

79. In order to ascertain whether an article ia mai 
of gold, if a doubt arises, a simple plan is to ml) a p 
tion of llio artielo upon a piece of slate, Wodgcffc 
ware or Turkey stone, and then apply a single drop i 
nitric acid by touching the part with the stopper of tJ 
bottle. If tho acid produces no effect, tho artide n 
be considered gold. A very inferior alloy of go! 
however {12-carat gold), ivill stand this teat; buti 
colour will act aa a guide, aa it will fail (except whi 
electro-gilt) toprescnt the rich yellow colour of good gol 
\Vlien a " common gold " article baa been strongly g 
it will be advisable to pass a keen but smooth file oi 
a small pnrt of the article, and then apply the aiti 
acid to the ^xirt, when, if tlie article is not gennine, t 
characteristic green tint of nitrate of copper will 
once show itself. As it is commonly the pnictiM 
designate articles manufactured from "plated" m 
{i.r., gold and metal imited and rolled out into 1 
eiiccls) "fine gold," the c\ei;tvo-^y.itir should m 
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timsclf acquamtcd, if he ia not so already, with flu- 
Various binds of genuine and spurious gold in com- 
merce ; otherwise, should an accident occur to an article, 
he may lose more than he has a right to do; and, 
Ogaiii,_p^rt(e(/articlca require a somewhat different treat- 
ment to that ivhich is applied to articles of genuine 
gold. In applying the term " genuine gold," we sup- 
joso Tve mast bo imderstoocl to mean such articles aa 
are mado of an alloy of gold which mil stand the Ic^t 
of nitric acid, if only to contradistinguish them from 
plated-gold articles. An instance onco occurred to the 
author in which, by mistake, he placed two "gold" 
brequet or Albert chains in a jar containing nitiic 
acid, instead of dipping them into a Tcssel of wun;i 
water, which stood bcsido it. Bcing'away for an hour, 
ou returning to the gilding-room it was found that the 
nitric acid had entirely removed all trace of tho brc- 
qnets, except a thin shell of one of the links, which 
floated upon the surface of the acid, and a dark-brown 
powder which had deposited in the vessel. On pouring 
■ off the acid, and washing the precipitate, which was 
found to be almost pure gold, it at once became evident 
that the so-called gold brequcts (which had been in- 
voiced at 55s. Gel. each, wholesale jirice) were, in fact, 
3nade of plated metal, but of so good a quality that 
OTcrygood judge might readily have been deceived. 
The object of the above remarks is to place the electro- 
gilder on his guard. He should also endeavour tn 
satisfy himself whether an article ia really gold, or an 
'ftlloy of gold, or plated, before preparing it for the bath, 
as, if it is gold, it will require aa a rule a rather stronger 
current, and a larger surface of anode exposed in solu- 
riwn an. article made of pkted metal. 
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80. T>n' t';itlc jiartfl or boUows of casts, or "rtniii'' 
work, will stJiiHliniea be troublceome to gild or silwr, 
moro i)SlMx:iully bfciiuso tbcso surfaces muat of necessity 
bo kept nt a distance from the anode, and besides wbl^ 
a concave surface (even if placed directly facing 1 
anode) always receives tbo deposit more tardily thimi 
convex surface. It will be necessary tbcn, in order ^ 
aid tlie deposition upon the bollow surfaces, to keepUl 
nrlicIcB moved in the bath when Erst immersed, I 
which means all surfaces will receive the deposit alilfl 
and the deposition which takes place after will be i 
the order required — that is, the outer surfaces will B 
ceive the greatest amount of metal, and the inner si 
faces, or hollows, the least, but still sufficient for a 
piirposes. If this precaution is not adopted, it is qui 
passible that the exposed surface of the article n 
be well coated, whilst the hollows will scarcely 3 
coated at all. Nothing ensures uniformity of dep« 
so much as gentle motion in the bath, and i 
manufactories an ai>paratus has been applied for keepE 
articles, while suspended in solution, in a eon&taat 1 
gentle state of motion — a practice very highly to 
commended, upon principle, if it can he carried i 
with economy. 

81. The effect of motion whilst on article ia receiw 
the deposit is most clearly seen during the operatTorfl! 
gilding. If a watch-dial, for instance, is placed in the 
gilding-bath, and allowed to remaiu for a few moments 
midisturbcd. if (he solution of gold has been mm 
worked, it isprolmble that the dial will acquire a 
red or " fosy " colour ; but if it is quickly moved* 
it instantly changes colour, ajid will sometimoi < 
sssame a psle-straw oolour. \u Wv, o^ ^e \ui.v6 b 
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jserved, the colour of a deposit may be regulated 
[reatly by motion of the article in the bath — a fact which 
le operator should, study with much attention when 
;ildmg. In depositing brass from its solutions, the 
of motion are even moro remarkable ; for, by 
:eeping the articles moved, copper alone will be de- 
tosited, whilst, on the other band, if stationary, a 
troper alloy of copper and zinc will be obtained. 
83. -Aa there is always a deposit or Bcdiment of some 
nature at the bottom of a bath, whether of gold or silver, 
tbe articles to bo coated should never bo immeraod so 
fleeply in the solution as to come in contact with Ihia 
jdepoBit. If spoons and forks, for instance, are allowed 
reach nearly to the bottom of the bath or solutiou- 
'ttt, every time they are lifted up or lowered the small 
irtieles which had settled at the bottom of the vessel 
icorae disturbed, and resting upon the articles, will 
wevont tho deposition of silver taking place wherever 
heee particles are present, thus causing an irregularity 
surface. Aa it frequently happens that small par- 
idea of silver fall off tho surface of the anode, these 
fill sometimes, if tho sediment ia disturbed, as wo have 
minted out, rest upon the lower parts of tho work, and 
.6 deposit will take place over them, and when sub- 
ittcd to the Bcratch-bmsh the silver will strip or pcol 
F; or, if the deposit ia very thick, the bowls of spoons 
prongs of forks, or such surfaces as arc nearest the 
ittom of the bath, will bo exceedingly rough, moro 
jpecially as deposition always takes place more freely 
1 the lower surface of the solution, Thero should, 
tereforo, always be a certain distance between the 
end of arliclcs in solution and the bottom of the 
esfid in which they are coated. 
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83. A« pure eilver is more easily oxidised, or la 
iiiahcd, tliaQ etnndard silver, clcctro-plated articti 
i>ln)iild alwuye be carefully prolectod from the ata 
niiliore, cspociuUy if it be moist or vitiated. Electt^ 
(iluteil goods must always be koptwoU wrapped up, B 
in a perfectly dry situation ; otherwise oxidation «i 
scis iii, and tLo goods become unsightly and misalcd 

84. Although a silver bath is improved by acquii 
n iiiodorate amount of organic matter, yet the o 
sliDuId bo careful not to suficr this accession to { 
bath to take placo either too suddenly or in It 
(juuiititics at a time. For instance, if candlesti^ 
which generally are filled with a compound of 
pitch, oro placed in tho solution without being p 
viously freed from these substances, the cyanide l 
disflolvo a considerable portion of the composition,! 
iho conductihilily of the solution is thereby li 
some extent. In a moderate degree, the prescncd 
such matter in a bath is an advantage ; hut it she 
never he allowed to enter tho buth in large quanM 
at a time. A new hafh which suddenly oequi 
quantity of organic matter in the way we havol 
scribed ia apt to work sluggialily and with irregi 
and not ttnfrcqucntly tho deposit becomes ( 
spotted. On the other hand, a hath which in I 
course of several mon(bs has absorbed a small a 
of organic matler (which will cause it to assume a dark- 
roddish colour) will give a much finer and hrightcr 
deposit than a batli newly made ; and, at the suae 
liuie, goods plated in it will be less liablo to strip thiffi 
when plated in a new hath. 

The same observations do not ajiply to a gilding bali, 
vhkh is gciicrnlly worked hot, and, besides which, ike 
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colour of tho deposit is of the first importance. Tho 
presence of organic matter in a gold bath tends to 
deepen tlie colour; and if in groat excess, the work will 
jquently assume a foxy-rod tint, and this, in some 
cases, would ba hig^hly prejudicial. It is better, tbcro- 
foro, to keep tho gold solution as free as possible from 
organic substances ; and as one of tho chief causca of a 
ifjold bath acquiring organic matter is the imperfect 
■rinsing of arlidcs aficr &cratcli.-hrusliing, ivhereby tho 
Jjoer used in the operation of scratch-brushing becomes 
■wished out of the interstices of the article when in the 
.bath, it is advisable not only to rinse oil articles -well 
boforo gilding, but in fact they should always receive a 
■Gaal rinsing in perfectly elcan hot water. It is not an 
uncommon practice for electro- gilders to rinse many 
articles, after being scrateh-brusbed, in the same 
water, and to transfer them directly to the gilding 
bath. Now this is highly objoctionnble : the water 
should be frequently cbangcd, and when wo consider 
Iho diiferenco between investing a little trouble in 
rpnowing tho rinsing water and making up a fresh 
gold solution, it will at once become apparent that the 
former will be most likely to yield an advantage, 
ain, a gold solution which has been worked a long 
time without becoming discoloured (tbo discoloration 
generally being due to organic Matter) is far better 
than a new solution, .'>ad, for most purposes, will pro- 
duce better results ; but as seen as the solution becomes 
charged with the impurities referred to, its action ia 
'uncertain and irregular. It is to bo hoped that the 
less practical reader will bear these observations in 
gmind) that he may esperiunce aa little disappointment 
iHB possible in hia qperiitioiu. 
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, 86. As lead edges or rooimU of cruot-frames, candle* 
Bticks, toy-frumts, and Rimilor plated goods are veiy 
troubleaomo to olcftro-plolo, except in the hands 
Tcry experienced person, it la firoquently advantage^ 
to adopt a plan commonly pursued, namely, to haye d 
edges cast in brass or German silver, tho old edges g 
mounts removed, and tlic newly-cast edges soIdcrDd npo 
the article. By tiiia means all difficulty is i 
and tho article, when finieliod, is not only rendew 
more duraliie, but can. also bo more highly finished. 

86. It is a good plan for the operator to sccon 
impressions in gutta-percha of all mounts, or parts tl 
the same, which are likely to become serviceable to Hiai, 
at an after-time. These impressions can be < 
typed by tho procosBca described in the early port I 
this work, and at any time castings can be made froi 
them which may be applicable to many useful purposa 
For instance, if an impression of a few inches of 
gadroon mount be taken, and an electrotyjjo ohtaiiU 
therefrom, and a few castings made from tho electa 
tj'pe, whenever tho operator req^uires a few inches i 
even a part of an inch of such a mount, to supply tl 
place of a broken gadroon edge, he will find the 
inga of great eervico to him. And by adopting tl 
practice, it is possible not only to accumulate copies 
very useful, but of many very choice mounts. And fro 
these elcctrotj'pe copies many beautiful and ■ 
articles may bo formed by carefully grouping t 
impressions obtained ii'om various articles, or parts 
them, to form a new design of an entirely no: 
character. The author has produced some very pla 
iiig effects by arranging altcmatGly, for instancy 
piece of scroll-work an inch and a quarter m widt 
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ftud El cornucopia of equal width) tte latter being about 
two inches long. Four improssions of each being taken, 
and soldered together, formed a handsome octagonal 
Bait-cellar. A circular ring of wire, connected by short 
pieces of wiro t« the inner surface of each " upright," 
formed a resting-place for the glass or salt vessel, 
which may be mado either of Uue, red, or white glass, 
according to taste. From tho above hints the reader 
may glean sufficient to enable him to construct, upon 
the Bame principle, many articles of great beauty, and 
at the same time possessing novelty of construction, if 
not of design. Impressions of very rare subjects may 
be taken and applied in this way, and there is scarcely 
a limit to the variety of effect which may bo produced. 

87. -A. very pleasing effect may bo produced upon a 
plain silver article, by sketching a design upon it with 
a good lead pencil— a name or initials^for example— and 
if the article is then placed in the gilding-bath for a 
few moments, all parts which have not been traced by 
the lead pencil, will have become gilt. When the 
article has been rinsed, gentle rubbing with the finger 
will remove tho plumbago, or "black lead," and beneath 
the design will appear in silver. By reversing the 
operation, the design may be made to appear in gold. 
Plumbago answers wcU for this purpose, owing to its 
being an inferior conductor to cither gold or silver, 
especially in alkaline solutions. In practising this pro- 
GCBB, however, care must be taken not to move tho 
articles while in solution, otherwise tho plumbago may 
bD worked off by friction, and, consequently, tho design 
Till bo obliterated by deposition taking place where the 
design appeared. 

CO. "Wbcii several articles mado of different metuU 
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nro to 1)0 plated in the samo bath, tlio article wliich is 
tlio worst (M)n(liictor should be put in first. Thus, sup- 
posing copper, brass, and German-silver articles are to 
bo immersed, the copper article should bo suspended 
first, the brass next, and the German silver last. 
At the same time, the anode must bo slightly lowered 
as each article is suspended. If convenient, it is better 
to plate articles composed of one metal or alloy only, at 
the same time. 

89. Bichloride of mercury in solution has been 
recommended for amalgamating zinc plates instead of 
the ordinary method, and, in many respects, it would 
appear to present an advantage. But if zinc plates are 
cast from a mixture of zinc and mercury, they would te 
still more elFective and durable, and less liable to local 
action. The alloy of zinc and mercury consists in 
meriting zinc in the ordinary way, occasionally adding 
a little grease, rosin, or sal ammoniac, and, when melted, 
pour in gradually mercury in the proportion of— 
1 ounce of mercury to each pound of zinc. Zinc thus 
alloyed is exceedingly brittle, and the plates will there- 
fore require careful treatment. If well prepared, how- 
ever, tlieso plates possess many advantages over the 
ordinary amalgamated plates. 

90. All old plated articles which have to be pumiced 
or rendereil smooth with "NVater-of-Avr stone, or otherwise 
prcpareil for plating with the aid of water (that is to 
Siiy, not being rendered smooth by emery-cloth, &c.), 
should have a vessel kept specially for them; for 
instance, a wo.xlen tub with a board placed across, 
in order tliat the rartioles of silver rubbed olF bv the 
pumieo, Ac, may be collected, in the vcsc^el beneath ; 
and the electro-plater cannot bo too careiul in saving 
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ttia and all other kinds of waste, either o£ gold or eilvcr. 
Many persons who have omitted to save this kind of 
waste from the commencement of their operations have 
nurtured the idea that it was usdess {having lost bo 
nmch already !) to begin to save such comparatively 
trifling w^asCo ; bat wo would strongly impress upon the 
student the groat importance (when dealing wUJi tho 
preciona metals) of using the utmost economy. Gold and 
silver are always recoverable, ia some shape or other ; 
therefore, to allow them to escape down a gutter beyond 
"tho power of recovery (as many photographers do) is 
not only foolish, but wicked. 

91, A good conducting surface may be given to 
gntta-percha, was, or other non-conducting material 
used in cleetrotyping, by employing precipitated silver. 
This may readily bo formed thus : Make a solution of 
nitrate of silver, and place in it a few jiieces of clean 
sheet zinc ; in a few hours the silver will be thrown 
down in tho form of a grey powder. Any silver wbieli 
may adhere to tho zinc can bo easily brushed off. Tiio 
precipitate (which ia fine silver) must bo well washed 
with hot water, and then carefully drained on a filter 
of blotting paper; it is then to bo welt dried at a 
gentle lioat, when it ia ready for use, and may be 
employed in the same way as plumbago, 

92, Any good metallic bronze, but more especially 
copper bronze, will form an excellent conducting sur- 
face on gutta-percha or wax. Tho bronze known as 
Bessemer bronze ia admirably suitad to this purpose. 

93, Copper ribbon may be advantageously substi- 
ttited for copper wire, more especially when large 
electrotypes have to be formed. 

"When a mould presents many hollows or oaTJtiea 



il is ft<lvL'<ab]o to employ ''gmding wirea," a^M^m 
tcrmtii], to uiJ tlic depo»t on thoso surfaces. For 
instance, li liurich of thin copper wires may be twiatel 
round the nog.itivo eleetrodoj close to its junelion with 
the moiihl, und these wires should then be hent a 
allowed to touch each hollow or cavity, so as to (aToni 
the deposit at those parts. A very tittle practice v 
Hoon make the operator skilful in this matter. 

95. A very good alloy for sine bars (for batter^ 
purposes) may be made by putting half an ounce ol 
quickailver to each pound of zino in the crucible, Th* 
tine bars should be well amalgamated all OFcr bdori 
Ufling, and they will retain their uniformity for t 
considerable time without any further application 
mercury. 

96. It has been suggested to molt wax and lithU" 
(oxide of lead) together to form a good composition f( 
electrotype moulds. Tako 1 pound of wax, and 1 onn< 
of litharge ; fuse them in a pipkin for half an houi 
then allow the litharge to subnde, and pour off tl 
clear liquid and set aside to cool until wanted. Tl 
OomposLtiou is supposed to bo less liable to contra 
when passing from the fluid to the solid state. 

97. AVhen the "single cell" arrangement (ri'tfep. X 
ia employed for clectrotyping, a stronger solution ■ 
sulphate of copper may he used than that befo 
described. For instance, take 1^ pound of sulphate i 
copper, half a gallon of hot water, and dissolve. ~ 
add 1 pint of coid water acidulated with 4 ounoes ( 
sulphuric acid. The solution should be allowed ' 
stand for some hours until quite cold, and the ole 
liquid sepiirated from any sediment that may be presei] 
when it will be ready for use. 
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98. "When fusible metal ia employed for making 
loulds, care must be taken that the ingredients with 
'hich it is composed (p. 25) are well blended together. 
"Ms ia best secured by rc-meltiug the alloy several 
imes. When first melted, pour the alloy in detached 
lobules on an iron slab, or a piece of slate wilt do, and 
'lien cold re-melt them. Do Una several times, to 

perfect mixture. 

99. When a very stout deposit of copper is required 
ir an electrotype, copper filings may be sifted over the 
eposited metal (provided the deposit ia perfect), and 
ae electrotype is then returned to the bath to receive 

additional coating. The deposit will unite with the 
apper filings, when fresh filings may be added again 
id again, the mould being placed in the bath each 
me until the required thickness is obtained. 

100. Instead of adding sulphuric acid to the satu- 
ited solution of sulphate of copper as described at 

15, Glauber's salt (sulphate of soda) may be substi- 
ited. Take, say, saturated solution of sulphate of 
nppcr 2 parts, Glauber's salt 1 part, dissolved in snffi- 
;ent cold water. The two solutions are to be well 
Lixed together. 

101. There are few articles with which the electro- 
letallurgist has to deal that are sold in a less pure 
AtB than the ordinary cyanide of potassium ; and in ■ 
rder that he may be able to estimate the money value 

E commercial cyanide, we give the following method, 
li^ested by the late gifted Thornton Ilerapath, of 
ifiatol :— * 

Tho first tiling to be done in testing cyanide of 
Jtasaium is to prepare a standard solution of ammonio- 
TJle C/imitt, vol. i] 
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Huljiliato of 0()i)i>t'r or ammonio-nitratc of copper. A 
cortain known <|uantity of pure crystallized sulphate of 
copper, made by crusliiug the pure crystals of the shops 
in a mortar and pressing tbc powder so obtained 
between folds of bibulous paper, is taken and dissolved 
in water. TIio solution so prepared is then to be 
diluted with water so as to measure 2,000, 3,000, or 
more water grain measures at 60° F. Supposiog 
oOO-(>'2 grains of the pure sulphate to have been taken 
and diluted to 2,000 grain measures, every 100 grains 
of such solution will, of course, represent 5 grains 
metallic copper, or 6*25 grains of the protoxide of 
copper; 100 grains of each of the samples of cyanide 
of i)otassium to bo tested are then dissolved in a suffi- 
cient <]uantity of water, and introduced into the colori- 
meters ; an excess of ammonia is added, and the 
standard solution of copper is carefully added (out of a 
graduated burette) to the contents of each colorimeter 
in turn, until a faint blue coloration makes its appear- 
ance in each of the solutions. The quantities of copper, 
or of the solutions taken, then indicate the relative 
strength and money value of the samples of cyanide 
examined. Suppose, for instance, one specimen took 
100 measures, and a second 150 measures of the copper 
solution, the relative strengths and values of such 
specimens are, therefore, as 100 to 150, or 2 to 3." 

In order to render the above process available in the 
determination of the actual strength of, or proportion 
by weight of, pure cyanide of potassium existing in the 
commercial cyanides, it is only necessary to obtain a 
small sample of pure cyanide and to ascertain how 
much of this is required to decolorize 1 grain of copper 
in the form of ammonio-nitrate. 
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e'To ihono wbo use jewGllerB? rongc (rcil oxide of 
! culeoOiar) iu large quantities, and to whgm ita 
mo fincDOss is of the iirat importanc(<. tho following 
{process for ita inanufactiire will be found liigWy sorvice- 
^We. By tho ordijiavy ruPtlioda of making i-ongc mucli 
is required nofouly to freo it frjm acid, but also 
liard parliclea wliicli would be highly lujurioiis 
if not effectaaily ficparattd from the article ia the 
iiinofactflrc. To M. Vogel, jun., of Munich, 
»■« aro^iiidebted for the process refett'ed to, 'whicli is 
u>t only simple hut ctvtaiuly effectivf. 

Into a solution of sulphate of iron, made ivitli hoiliog 
irater and filtered, pour a concentiatvd solution of 
oxalic acid, until no more yellow precipitate of oxalato 
r protoxide of iron is formed. When the liquid b 
quite Cold, and dfeposita nothing moro, the prceipitalo 
B-irashttd on a doth with hot water u;.tU the washing 
nttur no longer givea an acid reaction upon hluo 
Ittmna paper. The oxalate ia afterwards well diainoil, 
tai Imaled in the partially dry stito on an iron plate, 
F in a lioilur of the same metal, Oi'er a staall charcoal 
fire, or even n apiril lamp, Tho duuomposition com- 
s at tho temperature of 302" P., and on raising 
(be temperature a little tho red oxide of iron is formed, 
inrl is found in the finest possit'lo atate. 
■ Tho rouge thus formed affords the most perfect 
Hoarity of tho .finest division of the product, and may 
tm ftniploybd with tho greatest enccess in poiiiihing 
UUii»r gold or silver, and it has been found iuvaluAble 
o iho jioliahing of plate-glasB, Daguerreotypes, and 
l^ttcal instnimL-nta. , 

' 108. ^- Vogel, jun., also turned his attention to 
liLtistaace known as " putty powder" {nitde of tin), 
! prepares by the fol|viH'ing sJiriplc process;— 
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A aoliitioii of commercial chtnridi.- of lin if J 
by pouring on I part of tlio lalt f) pKrU < 
dLitillvd watur, aii<l tlio sululion is filtorcil i 
clotli into a cjliniricai Hiass tcs6c) in urder;,^ 
back any iordga mibstanoLii nitli whicli th« < 
may bo contomiuatcl. loto the still lint and aim 
oluar Boiutiou of cliloridti of tin is jiourodacoitcoulrfl 
solution of oxtiVm sciJ; a wlute [ireuipUklo nf oxalaMJI 
protoxiilu of till 19 formed. After cumplvto t 
tbe lifjuor ui dooantvd, and the precipitate ivaahed a 
linen dotli witli cold «-ator until tbo vatitiings na loogj 
(jivo cvidonce of the presence of acid on litmus pd^iaj 

Tho oxalate of tin is now to be lieatcd, drivd i 
iron jilate, or in n boiler of the saiuo meta], ov^rj 
itmail charcoal fire. Tho dccomposilion of tlte | 
commences ut red lii-at, and tJu'rc rcmiiinF; after tn 
ilja«ll3giM^Mt of (Sifbonic acid gau and carbonicd 
A qoantity of oxido of tin is found in a state of tucti 
division. 

During the dc composition — wliich muat bo it<»oIei 
by atirriug witn an Iron wire^thc maUcT tin(Ior]gaBibl 
considerable iiicrciiuc in bulk ; consoqiicnliy, it is nei 
eary to employ for tli:H operation \or^ Bpaolous veu 
HO as to avoid loss of product. 

With regard to quantity, we obtain 1 part of c 
of tin by employing 2 partii of chloride of till 4; 
part of oxalio acid. j 

Jt will be obvious th%l by Ida above procoaseaa 
the products will be 4n tho form of an [ 
powder, which is of -tb* greatest Impurttftfeti iU 
ing motallio Bnrfacea, i , 

104, Kleotrotjiiea nUy he hriauod by «n?f 
them in a wiile-monlho^fcottlw, nt'tUc bottoi 
a sm.-ill (juantity of eulbhido of auiiuonlnn 



[ood bronxc liii! > owmomcntii, 

plh ot totto bciiij 1.'. time o( t>x> 

A^«ry- good clastic moiiMing inntorial for 
«bj«iJtfi wUicb arc Tcry muj;]i uiuhrcut, may be 
rdisitolvuijrl jTonud of gelajiiic m lhTec-<luartcrs 
It of iralcr, OTOT a Blow flro; wlitn dis^ulvt'O, 
an (TUiiue of lieostTftx out. up in small piocos. 
dtturo sIioiiW bo -warm, Iiul, not hot, wLon Haed. 
■■pplylag elastic monldiiig laalorials |>kali>> casts 
always Ite carofully bnisliwl over with oil. 
I, Glass vessels may be coaled with copper by 
.hc clectvotypo process, by simply van\ishiiif» the outer 
Aorfauo of the vessel, and when 'i!io varnish ia ntaHy 
dry, brushing plutnbagn well nil over it. A conduct- 
ing wire is then attac!ied to llio vamisliod surface, - 
[?!iicb may be conv* niently done by eniployJDg a sioall 
piece of Boftoncd galta-percKa i>r*'beeswns— UiJuiig,cara 
%ia apply the plumbago to the part which uoites thon-iro 
■to Lbi? jilurabagoed surface, 

107. I" HO case should an electrotype be removed 
om the mould until a sufliciifntly stout di-posil has 
lAeii obtained; olberwiso the operator may bo disap- 
JpOlntcd by Coding the copy bre)i|k ivbilo he is separating 
from the mould. 

106. It iangood plan to allov iimalgamatcd plates of 
to dip into a shallow vessel contftii.ing moronry; 
TfiBSel eliould he placed at the bottom of the battcij 
|ar|.Uid the plaie allowed to rtst lu it while the battery . 
gfl^ action. This will keep the plate well amalgamalnd 
ISOT-aiong period, if ihu procpsa of amalgamation baa 
^Ben ,<!ffieicnlly oarried out in the first ioEtance. The 
AVflluiiou, of gas at the plate will always iiulieato when 



nndnii rbemlc&I or "local" action (ales |ilsrt.4 
tlio plato Blioal'l b<t at once reiuat-i-il : 

109- Dii«oinp<Yilioii lrotU{lu Itn- 
l>ti vcrjr vonvontoiitlr madp t*r rti. 
trkts wtioro chciiucalap]<^i ' 
liy the followins plwi. < 
gl.i88, Baytwo pieiifslS in. 
in, Thoso jilatos of gl--i-- ju;i\ n 
bjr Canada lialaani, inoHod gntta-porcho, or taaiiutf 
— ibo two Bliorlor iil.-ites being bo placed as to f 
cjidsof tbove.iMi,'l. A picoo of stout boftr<),13 ii 
^orms a boLtum,' anil the glass vessel mAy be feu 
to tbiit l^rst with Cnn.'^da b.iUaTii, an<I lastly by p 
iitetleil piti'h or osph^ilttim round llm iiitcirior d 
vtuisiil, whora the glass anil wood aniuk SofH 
galta-peroha, fused on by muans of n modontdj^ 
poker, will 1)0 a very somiro an3 slmiilft SubstHstB # 

.. il it p itc h." A gTasM vcwacl ibtia coustruotcd will la 

yoars with moderate oi-ire, and is admirably satte 
electrotrping purposcL I'latins: solutions co^n 
oyaoido of potassium, towevcr, ehonld not'be:^l«c 
vessels which aro madD of detached inaterals, a 
Bubstanccs employed to put them togetlier arc a 
Bolublo iu cynuidc, not excepting gutta-pi 
vessel of the siKe above given, several elet 
bo made at the same timo with a batttry c 
power. When several ulectrotypes at^tt 
ia tbosamo deoomposition trough, the moul 
suApended from a brass ur copper rod c 
the negative pole of ihu battery, and a 
copper (connected with the positive pole of t] 
is to be snBpi»ndcd in tlifc copper solutiou i 
facing tho moulds to bo copied. 



110, When tho mould is firs^ placed in the solution 
Ol copper, only a verij small snrfaco of the copper anodo 
should be inimeraed at first— a surface about eqnal to 
the amount of wire attached to the mould which ia in 
•oiolion. This precaution will prevent the deposit 
taking place too rapidly at tho junction of the wire 
with the mould — a very important matter to avoid, 
'iBoe otherwise the copper might become deposited in 
lie state of a powder, instcail of in tho proper regoline 
|()ndition. And, again, the batteiy power must not be 
K» vigorous at first, or the deposit will take place too 
!^Idly at the point of the wire, assuming a dark-brown 
Cuiloiir, of a powdery texture. When tho deposit has 

^mmenced properly, a bright red layer of copper will 
iLrl; from the point of the wire, radiating gradually on 
I the plumbagoed surface. After awhile, the anode 
ay be lowered gradually, thus augmenting the surface 
. solution as the deposit progresses. When the mould 
thoroughly coated, t'.io battery power may bo in- 
eased, and the surface of anodo in solution augmented 
alao. 

111. Those who are nnablc to procure porous cells of 
given size at a lime when they are most in need of 

tbem, may render themselves independent in this respect 
hy manufacturing these things for their own nso by a 
Tery simple method. For this purpose, a bag of coarse 
plaster-of- Paris, a thin sheet of tin, or a sheet of paate- 
tiOard and some sealing-was or shellac will bo rcfjuircd. 
H&ving determined what size the porous cell is to be 
made, a round wooden roller (soch as silks are rolled 
npon, and which may be obtained frqm any linen draper) 
is procured, and this is to be employed as a rare, thus: — 
Hake an artificial shoulder say 12 inches from one end of 
tbo Toiler, by binding about six strips of thin card, one 



above another, round the roller. Thtso pieces ot card 
eboulil be abonl an inuli in widtfi, nnd cacb succccillng 
Btrip or InytT mnst bo otit longer as the cirenmEorenoein- 
creasea, BO as to form a perfeeily round shoulder, Apieee 
of thin filieet-tin or pasteboard, say 13i in. long, ia noir 
lobe tightly bound round iho shoulder, to f orm a tuW or 
case, and rho edgca of this outer case may be further 
closed by sealing-was: — taking care tbat tho roller docs 
not touch tbe outer case. In order to render tho core 
easy to remove, the wooden core may bo covered with a 
layer of foolscap paper, pasted at its edges, and overlap- 
ping tho end ; tho paper sbould be well oiled. The raoilA 
being now ready, a sufficient quantity of plastcr-of-Paria 
is to be worked up quickly into a thin paste, aiid, lh4 
mould being inverted, tbe plaster is to be carefully but 
promptly poured in, taking care tbat there are no ail 
bubbles, and that the plaster reaches the extreme Open 
end of tho tube, which is to form the bottom of 
cast. AVhen all the plaster is poured in, the 
should bo held upright until the plaster has 
which it will do in a few minutes. It may then bej 
aside for an hour or bo, when the core may be 
drawn, gently, and the outer case removed. 
tbe paper in which the case was enveloped still re 
in the mould, this m.iy be easily removed by gei 
pulling it away ; or, should tt prove obstinate, 
tho porous cell ha,8 become quite hard, a little hot 
and soda will soon render it easy to remove, by com 
ing the oil into soap and the paper into 
l)orous cell should then be rinsed, and after trimmil 
rough edges with a knife or a file, the cell is 
use. By shifting the shoulder, porous cells of 
less depth may be made at any time. A little 
will soon render Ihu operator expert in purous cell ] 
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J12, la coating steel or iron articles with nickel, 
position should not be allowcJ. to take place too 
»i(lly at first, otherwise the metal will be liable 
.Strip. The battery power sbould bo moderate, and the 
rfaco of anode in solution only suftieient for the 
ipoaition to take place at once, but not too vigorously. 
f'hen the articles have become coated the anode may 

lowered gradnally, and after awhile the battery 
wcr may be moderately increased ; this must bo done 
lb judgment, however, as a good rcguliiie deposit of 
od colour depends greatly upon the nature of the 
rrent employed, and the amount of auodal surface 
posed. It is also of the greatest importance that 
tioles of ateel or iron should be placed in the solution- 

li immediately after they have been cleaned, as even 
few momenta' exposure to the air or immersion in 
iter is quite sufficient to cover them with an invisible 
'er of oxide, which would prevent the nickel from 
ing closely to the other metal. On the other 
ird, it IB important in coating steel or iron articles 
tJi nickel, not to suffer deposition to take place 
I slowly when they are first placed in the bath, as 
py arc apt to strip from this cause also. When con- 
DiQut to do so it is a good plan to scratch-brush the 
iclca after they have received a thin cuating, by 
the aubsoquoiit deposit is rendered far more 
» to adhere. The author has always found, when 
Ithtg either steel or iron with other metals, that the 
atuh-linish haH been his best friend ; and the labour 

loTWOJ has given ample return iii the shape of a good 

oeive coating to these rather refractory metals. 
^■13^ 'When precipitating zinc or copper by sulphide 

hydrogen from a'jid solutions of nickel, as, for 
iu casi':i where cuiuiiUTcial, and not purt', 
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iiickol has hi'en nseil, it is of the greatest importance 
to observe two essential e-oiulitionsof the liquid treated. 
1. ir tlio ac-i<l .sol 111 ion contains a large excess of acid 
it is cxoc'c'ilini^ly prohable tliat a small portion of zinc 
will rontiniK' in solution, even though the stream of 
sulpirule of hyilrogfu may have passed through the 
solution for sovLral hours. 2. If the acid solution is 
hiijjhly conc'ontrated, it -Nvill be almost impossible to get 
rid of evorv trace of the zinc. The conditions which 
most favour \\n} roinpUte separation of precipitation of 
the zinc are, the solution being only moderately acid, 
and tolerably dilute. Copper is more readily thrown 
down by suljjhide of hydrogen than zinc, and the 
absence of its characteristic colour is sufficient evidence 
that there is none of this metal in solution. The sul- 
phide of hydroujen, whilst it leaves the nickel in solu- 
tion, Avill readily precij)itate either antimony or iron, 
should the nickel have been alloyed with either of these 
metals ; but the solution must be slightly acid at the 
time, otherwise the nickel also will be thrown down. 

114. I>ntannia metal, orpcwter articles which are to 
bo coated with nickel, require different treatment to 
insure a good degree of success, because these 
softer alloys require vigorous battery power m order 
to induce the deposit to take place promptly. At 
the same time it is advisable, iwovided the deposit 
t(fkes pl((ce binned} at ehj after immersion^ Xo remove the 
l)ewter or Britannia metal about in the solution gently, 
so as to ensure a uniform coating, and to prevent the 
deposition taking jdacc too suddenly. Of course this 
will only be necessary when very strong battery power 
is employed. After awhile, that is when the articles 
are completely coated with nickel, they may be allowed 
to remain in the bath to acquire the necessary thick- 
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of coal.ing without being diBturbed licyond an 
kecasionni shirting of the EtisjiendiDg wlro^, 

116. It '3 * good plan, wlien a large iiuiiiber of 
Iritannia metal articles bave to be coated with nietcl 
-«BpecialIy If tho bath is not in a favourable condition 
—to give sueh articieB a eliglit coating of brass, by 
aaploying eitbor of the solutions described in the 
Aflier pai't of the work. Afti:r being coated with 
n-asB, tho articles must be well rinsed in clean water, 
nd at once transferred to the nickel-bath. 

116. The solution for nickeling stool or iron elionld 
lot be qnite bo stronj; as that used for brass or copper. 

117. Z'lc is more readily precipitated by sulphide of 
lydrogcn from the solution of its chloride, than from 
he solution of sulphate, though both will yield up 
ieir zinc to the sulphide if the conditions referred to 
n §113 are fully carried out. 

118. Sulphide of hydrogen may bo readily made aa 
allows: — Take, say 1 lb. of iron filings, and intimately 

witli them about 4 ounces of powdered sulphur, place 
his in a crucible and subject to a good heat in a coke 
I, ITcat not quite to redness, then allow it to 
)1, and tho sulphide of iron formed may be bottled 
until required for use. To generate sulphide of hydro- 
gen gas for tho various pui-poses referred to in these 
pages, put a little of the sulphide of iron in a wide- 
mouthed bottle fitted with a cork in which a hole must 
be bored to admit a glass tube to convey the gas. This 
tube slionid be bent to the shape given in the woodcut, 
by liolditig the part to be bent over a gas-burnor or 
epirit-lamp. When the glass becomes red-hot it will 
readily bend, and should be allowed to cool gradually. 
This mbo is now to bo placed in tho perforated cork, 
tho shorter cud being Inserted and allowed to [iroject 
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about balf an inch licyond ttic cork. Now add about 

^ 4 ounuL-s of cold water and 1 oiiiioc of 

jt ~Vl t:^uij>lmric ticid to the Bulphide of trgii, 

U ^ jilafc the cork 6rni!y in the bottle, and 

V^ </t OHM put lUo long end of the lulji: in 

^ Iho solution to bo operated upon. It is 

^ well to state I'jat satpbidu of hydrogtn, 

besides being very otTeiisire to the orgatii 

of smelling, is exceedingly poisonous wlieu iubaled; it 

is advisable, therefore, when employing it, to use eviiry 

precaution, and, if possible, to oonducE any operation in 

which it is used in the open air. The sniphide of mn^ 

inonium may be formed by passingthe above gas throagh 

n dilute solution of liquid ammonia, and this musl bj _ 

kept in a stoppered bottle.' ^m 

119, A method of nickeling small articles, sodt^H 
pi ua, hooks and eyes, £e.,by boiling, has been sngged^H 
by Dr. Kaydor, He first melts together 1 p^^l 
copper, and C parts pure tin. The alloy ia granula»!<t 
in the usual way, but not too fine, and then mixed willi 
"water and cream of tartar into a paste. To each toU 
hundred parts of the granulated alloy is nddcd one {^H 
ignited oxido of nickel, and the arlidcs laid in^H 
mixture. After boiling a short time, they are su^^| 
become well plated. Some fresh oxide of nickel ni^H 
of oourso be added from time to time. Brass and C^H 
per articles can easily be plated in this manner wiU^H 
previous preparation; those of iron must first heoojl^^M 
plated. By adding some carbonate of nickol fl ^^| 
above bath, or to a common white killi, and b«lq^| 
dating richer in nickel is obtained. ^^M 

120. A very good solatiou for electro-bnuus^'^^H 
bi' LliiHnitvle:^Iii a vessel capable of holding, 8qa^| 
^Mlluns, put 5 gallons of water and 1 ] Hi. of cyai^H 
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potassittm, which must be allowed to dissolve ; next 
;d 2 llis. liquid ammonia, aad 5 lbs, carbonate of 
itaesa ; then half fill a large porous cell with a stroug 
lution of cyanide of potassium, and in this solution 
imerse several pieces of thin sheet copper. A sheet 
milled brass is now to be soldered to the positive pole 
the battery, and this is to be immersed in the larger 
lution of cyanide, &c. Tho negative pole of the 
ittery is to have a piece of thin sheet copper soldered 
it, and this is to he placed in tho porous cell, in close 
intact with the other pieces of copper, and the porous 
11 ia to bs placed erect in the larger hath. The sohi- 
Mi of cyanide should bo of tho same height in each 
ssel. The battery is now to ha allowed to oontinuo 
action until there are about 15 to 20 ounces of brass 
BSolTed into the solution from the sheet of brass — tho 
act weight of which should he ascertained before and 
immersion. When the full amount of brass is 
Bsolred, the porous cell is to he removed and water 
;dcd to make ten gallons of solution. With one or 
ore Bunsen's batteries, the above solution will give 
9y good results. Fresh cyanide and liquid ammonia 
ill have to bo added from time to time, when tho 
Nation ceases to give good results. If at any time tho 
Nation becomes tardy in its action, it is a good plan 
add to it a certain quantity of concentrated solution 
ide as above. In fact, it is well to keep in stock a 
pplj of concentrated solution with which to strengthen 
8 1)ath occeasionally, for the brass anode seldom dls- 
tVGfl freely enough to keep the solution at its nonnal 
Kaigth. 

'131a Timepiece dials which have been plated by 
Schloride of silver process — that is, the old-fashioned 
ithod of plating — may be replated by the same pro- 
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('(»ss, if required, in the following manner : — ^Dissolve a 
small quantity of silver in nitric acid, and then dilute 
with water. Pour in a Rtronjr solution of 



common 



salt, which will throw down all the silver in the form 
of chloride. Wash the precipitate thoroughly with 
warm wali*r, iinally pouring off the whole of the water. 
Add a little of common salt, powdered, to the chloride 
and work up into a paste. Having well cleaned the 
dial — whieli is made of brass — the paste is to be 
rubbed on its surface with the flat end of a good 
cork. J>y rubbing the paste on in circles, a smooth 
layer of silver will bo given to the dial, which will 
retain its colour for many years. The operation of 
rubbing on the chloride paste must be conducted with 
great eare, in order to ensure perfect evenness. After 
the dial is well coated, it is to be rinsed in hot water 
and dried, when it may be gently rubbed with cotton 
or a soft linen rag. Then repaint. 

122. '^I'he most economical way to gild gold chains, 
<tc., which are merely required to be " coloured"-— 
that is, to have a slight coating of fine gold of good 
colour upon them — is first to well scratch-brush the 
articles, being careful to let the beer run freely, and 
then give them a momentary dip in a hot solution. 
The battery should be in good working order, and a 
good surface of anode exposed. When this operation 
is well conducted, although the work Avill exhibit the 
colour of fine gold, there will be so small a quantity of 
metal deposited that its weight would scarcely turn the 
scale. This applies mostly, however, to articles which 
are made of a good quality, say IG or 18 carat gold. 
When the goods are manufactured of a lower standard 
a superior coating should be given. JMany articles 
made of 18-carat gold, which have been frequently 
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'coloured" — tliat 13, boiled in the colotii-ing saitB — 
lecome so tender from the alloys of silver and copper 
laving been partially removed from ihem, that it ia 
freqaently advisable to e!ectro-gil<l tliem, rather than run 
the risk of colouring them ia the ordinary way. TJia 
luthor has frorjueiitly met with chains, (fee, wliich 
ironld scarcely bear handling, from liaving been 
Eolonred a great many times. It is necessary lo be 
Very careful in scratch-brushing such tender work, 
3 breakages become very embarrassing to the elecLro- 
jilder, Only the extreme points of the scratch- 
. should be employed, and very light pressure 
given. 

123, All kinds of wire-work, btit more especially 
e-work, require to bo coated ia a solution con- 
laining a fair amount of gold. The battery should ba 
rigorous, and a good surface of anode exposed. Unlesa 
these conditions are observed, wire-work ia liable to 
vceive the deposit partially. AVhcn the current is 
lolerably strong, if the articles are gently moved about 
vhile in solution, those p.ivts which are most difii- 
t to gild will more readily receive the deposit; and 

len once the article ia coated ail over the deposition 
yiU proceed with greater uniformity. It is a good 
llsil, however, to scratch-brnsh the articles as soon aa 
bey have become coated, and then to immerse them 
B the bath until finished. 

124, The insides of crcara-ewers, muga, &c., 
ilumld never be gilt with an anode which ia thin and 
tiach worn at its lower edge; otherwise small particles 
tt gold will fal! from the anode, and becoming 

posited on the bottom of the vessel, these particles 
Ifill prevent the deposit of gold taking place at the 
jarts oil which they have rested, When the anode ia 



thin nnd ra^gcil from long urc, it ia Iwttn to cnl 
away tho raggcJ portion btfore employing it to 
iu.ildi-a of Giigm--)j.i^iiiif| &ii. A muut uuuile is, o 
course, preferable to a thin one, bat wltli tLa preoiw 
tioiis we liavo euggested Iho latter will answer very 
well. A cylindrical auode is bettor tbaii a flat one for 
tho iuHidc; of vcsHcIs, iuasmaob as it causea thedeposit 
to take place more iiniforriily — especially in ihehoUoi 
of chased work. 

125. I" ciisD3 where it is not desirable to reffiOT 
thu tiu from ihc bottoms of old cruet- frames, i 
tinned surface may be coated with a Ihin layer < 
copper by simply applying a sponge dipped in aw 
solution of sulphate of copper, to which a few drop o 
sulphuric acid maybe added; and by touching the p 
to be coated with a thin strip of clean iron or zinc, tl 
tin will become instantly coppered wherever the sal 
phato of copper has touched it. Thus part at a ti 
may be coaled with copper, and when 
surface is coated, the article should be rinsed ! 
then properly prepared for the plating-batli. 

126. Sometimes a plating-bath, unless it be T& 
deep, will give a rough deposit upon tho tower surfa 
of large articles, such as salvers, dishes, &c T 
reason of this is that particles of dust, which 1 
settled at tho bottom of the plating-bath, beco: 
disturbed when an article of large snte i 
and those particles settling ii))on tho article cauBe t 
deposit to take place irregularly, and in : 
Not only this, but when the anodes have been long 
nse, and have become much worn at the lower c ' 
minute particles of silver fall to the bottom «f I 
bath, and whon tho solution is disturbed by inuiUrCS 

t article of large 6;!rfaci', those particles of BUrer 1 
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settle upon tlie lower part of flticli articles, and tlie 
■deposit will take place ovfr thorn, eausing a very rough 
and streaky coating, wliich will be very troiiblefiome to 
render smooth enough for the burnisher. The streaky 
form of deposit from this cause always assumes a 
Vertical dlrectioD. To remedy this defect, the best 
plan 18 to let the solution rest for tweuty-four hours 
Bud then carefully drawst off by means of a syphon to 
ritbin a few inches of the bottom. The remaining 
|)orLion of the solution should be carefully filtered and 
then added to the bulk. Some careless persons bavo 
been known to rub the suspending-rods with emery 
doth while they have been lying across the bath. This 
sbould never be donej as the particles of brass, emery, 
, would most certainly prove injurious in the way 
we have stated at some time or other— independent 
of the fact that the cyanide will act upon small 
atoms of oxidised brass, and thas impair the solution. 

127. When a battery has been used for some time 
and it works slowly, it is better to throw away the 
contentsof the cell, which will be strongly impregnated 
with sulphate of einc, than to keep on adding fresh 
aoid. An accumulation of sulphate of zinc not only 
retards the action, but it also prevents the acid from 
doing its duty properly. If there is a largo excess 

sulphate of ainc formed in the battery cell, it 
■will even crystallize upon the positive clement, and 
thug stop the action of the battery altogether. 

128. Batteries should never be in aUernato pairs 
when used for depositing gold or silver, as this intensity 
fltrangemeut is apt to decompose the solution, besides 
lendering the work liable to strip. It is better to 
Ufiite all the wires isauing from Iho copper into one 
group, and those proceeding from the zinc into 
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anotlior group. Uy doing thU, tlic qtuntUy o! ibit 
currt'iit U ioureasi'tl without iucrcaeiiig tlic inteBUty 
(,.M- ,.. 107). 

189. A form of battery tlosigncd by the autlw 
many years ago may prgve of eyrvicc to the i 
gilder, and iheroforo a brief description of it may a 
bo nil acceptable. A long strip of sheet copper a \ 
be corrugated (as in the aunexuil engraving), to vbic 
a copper wire* ia attached ; this ia placed in a cj-liadi 
, cal jar ; a stout zinc bar, amalgamalet 
[ and with copper wire oast into it, « 
placed in a porous cell. Dilute sti 
phuric acid is used as the exciting fli 
for both metals. 

By corrugating the sheet copper 
much larger surface is presented llu 
when a plain copper cylinder is at 
twd tbna the qaantity of the current is augmented. 

An easy way to corrugate the sheet copper ia I 
be provided with two round sticks, say half-an-inolil 
diameter and twelve incliea long, and by rolling tl 
copper half-way round ono stick, whicli ig placed d 
the copper and the olher stick tmder the sheet, which) 
then bent half round the second stick. The first »U( 
is thou witlidrawn and placed on the metal as bi^ot 
and 80 on until the entire strip of copper is equa! 
corrng-ated or fluted. Care must bo taken to have t 
strip of copper of sufficient length to admit of i 
receiving the requisite number of turns to formi 
cylinder, and of the required width. Tlie strip of M 
per must bo about three times the length that IWW 
be required for a plain cylinder for the negaUTO a 
nient. 

130. M. Kleiu. of St. retershurg, has sncceodod 
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kTiig etlectrotypes of iron as !». substitute for 
[per eleclrotypes, and it is said tiiat tbe im- 
pvement has been eminently successful in iia applica- 
n to bank-note printing, &c. After having tried 
Lltions of iron, but with only partial success, M, Klein 
aat found one which answered his pui-pose thoroughlj'. 
is bath consists of a, solution of sulphate of iron, 
m which, the iron is precipitated by carbonate of 
monia. The precipitate is then dissolved in sul- 
irio acid. The solution must be evaporated to 
lel any free acid. Another bath consists of equal 
■ts of chlorate of ammonia and sulphate of iron. 
th these baths must be used as concentrated as poa- 
le. An iron anode is to be employed esposlng 
»ut eight times more surface than the copper 
hode which is to bo coated presents. After being 
rked some time, the deposit became faulty, whieli 
i found to bo duo to the presence of acid in the 
h. This acidity ^vas proved to be duo to iho anode 
, supplying the qplution with the proper equivalent 
iron to replace that which had been deposited. 
Klein then introduced a copper anode, aa well aa 
iron anode, and the bath soon became neutral again, 
I tho deposition was more uniform. [The surface of 
>A6 must bo estensive.] The colour of tho deposit 
t ft dull grey, and somewhat rough, probably owing 
tfafi air-bubblea formed during tho process. The 
tut deposited was excoodingly hard, being nearly 
lal to hardened steel. When heated to cherry 
nesa it became malleable, and aa easy to engrave 
Va as soft steel. Tho electrotype plates thus formed 
I said to bo very durable — ^far more so than copper, 
t lienco their importance in bank-note printing, 
s deposited iron is permanently magnetic. Doubt« 



IcSB M. Klciii will improve upon bia proflcnt prwccss 
in course of limo, but so far it .ippears to l>o a perfecllf 
prnclioal ]ii'oi.!c6>- — ut least, in liis liaiids — nai lliO' 
Kufltian Govcriiiui>ut liavo promptly turned the invMi- 
tiou to account. 

131. Klcctro-ctchinf; U another uscfal applicAtlen 
of tlio art wliioli is wortliy of notice, A copper p 
is prepared iu llic same way hb for ciigravinfjl 
is then to l)o coated with a mistuic compoMd 
naplialt, was, jiitcli, and Burgundy pitch ; and tb 
back of tbc plate ia to be varnisht'd. Tlie design i 
now to be drami tbrouyh llie eluhing-grouad viti 
a fine point. When iUIk ia done, attnili tho plate tf 
thi3 positivo pole of tlio battery, and immerse in 
Bolittion of sulphate of copper or dilute eulphuric a 
— usin^ a second plata of copper for the negatitc pel 
After a few niinutes' immersion, remove the prcpaie 
plate, dry it, and stop out the fiuo etched lines n 
varniBh. Tho cliadowa arc next to bo traced throng 
etching-ground, in the nsual way, and the plate a 
placed in the bath for a few minutes. Each tin 
after the etching-i>oiut is used in tho varioaa stagt! 
the plate is to be returned to the bath for a id 
minutes, and tho clcbing-linca stopped out with i 
nish as before. When the last tonehes have b 
given, tiie plate is to be immersed in the bath 
before, and finally the etcbing-gronnd and vami 
removed, when tlie plate will be ready for printbg; 

132. Gutta-percha and wax models for douft 
typing may liavo their surfaces rendered condncti] 
by tbc following plan: — ^Take equal parts of a" ' 
(white of egg) and a saturated solution of < 
salt, and apply tbtt mixture to the object to be c 
by means of a soft brush, 'rbeu dry the compositi 
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lorongMy. Now make a strong solution^ of nitrato 
' Bilver anil dip the mould iuto it for a few niimUca 
' BO, and agaiu dry. Expose the mould to a stroug 
jht, until it becomes quite black. The mould is 
£n to be dipped into a saturated solution of sulphate 

iron, when a layer of metallic silver will be formed, 
ion wliioh a deposit of copper may readily be 
itaincd. The mould should be rinsed when taken 
am tlie sulphate of iron solution, and the battery 
ire attached to it, when it may bo at once placed in 
e electrotyping bath, 

133. 1'he sulphate of iron combined with sulphate of 
amonium has been recommended to form a eoiution 
r depositing iron upon copper surfaces, such as copper 
jgravcd plates, &o. Iron being much harder than 
ipper, it is much desired to obtain a good regnline 
^osit of this metal upon engraved plates, by which 

lir durability is considerably enhanced. 
'134. Becquerel recommends (in order to prevent the 
maation of peroxide of nickel in the nickel-balb) the 
ntinual addition of ammonia, by means of which 
IB acid which is set free becomes neutralized. "When 
lie anodes fail to supply the solution-bath with the 
^^onnt of nickel taken from it by the articles coated, 
^ is liberated, and an inferior deposit is the result. 
important, therefore, to keep the solntion neutral 
mxtanily by the addition of ammonia, a moderate 
:C038 of wliicb docs no harm, 

135> Mene t.akesaboilingncutral solntion of chloride 
'zinc, to. which ho adds a solution of a salt of nickel; 
act or granulated zinc i» immersed in this solution, 

flOQtact with which must be the articles to be coated. 
ll'ft Bolutton must be kept neutral. 

138. Stolba deposits nieke! or cobalt by forming a 
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bath consisting of a solution of eillicr melal, lo vria 
ia added a dilutu eoliilion of cUlorido of ziiio. A pit 
of mL'tallit; zinc is put in cuntac-t with tile ictid 
to lie coated, A little hydrocliloiic aojil ' 
nd.Ic.l. 

187. Accordiug to Jacob! and otliore, it is not nca< 
cary (as Mr. Adutua says) to liavo solationa o£ nid 
fi'cu from B.ilta of pata-ssiuin and other alkaline ealti, 
aK»Iuiion in.iy bo madu ^itb llio double sutpbatee 
iiicki'l and potassium. 

13B. Ill working brassing Golutions, Ur. Wall 
savB tliat tUe evobtiion of hydrogen at the cathode m 
bo entirely slopped by employing vef^ Btrong solutifl 
of brass. When, iheruforo, the eoluliona became 
haustod, fresh conccutraled solutions of copper and « 
should bo added to the bath. Mr. VValeiin belie 
that the evolution of hydrogen in brassing eolatiffl 
owing to the small quantity of metal in solution, 
when a larger amount of metal is employed, tho eve 
tion o£ this gas stops. IIo also prefers workinsf tb 
Bohitions hot. 

139. Articles composed of iron may r 
and a durable coating of copper or zinc by first opfti 
them well in an alkaline hath (see p. 35) and t 
giving them a final coating in a so-ealled acid-b 
that is, a solution of either sulphate of zinc or sulph 
of copper. These solutions, however, shonld be ei 
fully neutralized by carbonate of soda 
before nslng them for this purpose. 

140, Plaster busts may be reproduced ii 
by first coating the plaster with wax and then AJtplj 
plumbago in the nsnal way. Upon this, 
deposited by the battery of sufficient thickness tp) 
handling. Tha plaster is then lo be broken away ft 
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6 electrotype (which nowforitis the mould), and tliia 
to be slightly rubbed over with oil. The mould is 
len to be i>laced in the bath until a sufflcienlly stout 
ipreasion ia obtained, wlien ihe copper mould may bo 
t>ken away, and the electrotype bust, after being «-elI 
from grease, may bo bronzed by any of the 
'QCeBSes described, or polished bright if desired. 

141, Electrotyping, aa it is termed, consists in tak- 
5 an impression of the type in wax or other material, 

; as uttual with plumbago or other conductor, 
id then depositing a thin coaling of copper, ■which in 
terwarda strengthened by running in type-inetal. 

142. Embossed cards, or jjaper {envelope erests, for 
stance), may readily be copied in electrotype by first 
lurating the paper slightly with wax. Plumbago is 
en to be brushed over in the usual way, when a 
iposit of copper will readily take place, and a perfectly 
arp impression obtained. 

143. Leaves, flowers, &c., may be copied by first 
pping them in a solution of phosphorus in bisulphide 

carbon, and then into a solution of nitrate of silver. 
io silver beeomes reduced to the metallic state, which 
odera the object an excellent conductor. 

144, Batteries which have a copper cylinder for the 
igativc element, may have their qaantUij augmented 
r placing fragments of broken electrotypes at the 
ittom. of each battery cell in close contact with the 
'linder. The author baa employed old rifle-caps for 
ia purpose, placing several Imndrcds in each cell, by 
Itildi means the quantity of the current was increased 
rto a certain point in proportion to the extra surface 
(^per thus presented. 

l^r. Laeo, net, and other slmiliar fabrics may bo 
lated with copper, by first dipping in molted wax. 
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Tlio superfluous wax must be romoved hy pbcing tl 
ncl Lulwci'ii tvro Hyvrs of blolting paper, and lli« 
passing a lio.ileii iron over the siirfaeo. Plnirbsgoft 
broiiKc pinvdcr is tbcn to bo applied, and the artiiii 
will be ready for tbe coppering bath. 

146. G!as3 vessels maybe covered ivhb copper fe 
vamlsbing or coaling iboiu wltli wax in tbe first pi 
and then applying plumbago, after which tliey H 
ready for the coppering bath. 

147. It is n goo'l plan to give a coating of •miA. 
(shellac dissolved in spirit of wine, for instance) tod 
outer edgea of electrotype moiiida, to prevent the depa' 
of copper taking place upon those parts, but the v. 
must not be too thin, nor too freely nsed, otberini 
some of it may find its way upon the surface of ti 
mould and thus render the impression imperfect. GrW 
of any kind, carefully applied, will answer the tl 
purpose. 

148. Silver bronze, as a conducting medimn i 
electrotype moulds, may be very easily prepared J 
follows: — To A solution of nitrate of Kilver add sufficic 
solution of common salt to throw down all the Silvct 
the form of chloride. Wash tbe precipitate I 
times, finally pouring off nearly all the water; now J 
in a ])ieco of pure sheet zinc and add a fowdn^; 
sulphuric acid. Apply moderate heat, and in ft S 
houra the chloride will bo converted into a di 
bronze of pure silver, which should bo washed s 
times with liot water, and finally dried on filter 
paper. This silver bronze should be kept in a I 
well corked, as it would lose much of its conduc 
power if allowed to bo exposed in a vitiated atmOBpIld 

149. Gold p.iint has sometimes been used to g 
a conilneting siirface to articles of a delicate natH 



GILDING SMAI.J. ARTICLES. 17} 

150. Soaling-wax impressions do not readily receive 
K coating of plumbago; it is n, good jilan, therefore, to 
apply ■witii a soft brush a litr.Ie spirit of wine to the 
impression before pinmbagoing; but this must be done 
with care, aa the epirit, if too freely used, will dissolve 
tbe 6oaIIug-ivax, and thereby spoil the impression. The 
ebject of employing the spirit of wine is merely to 
Imp&rt a veri/ slight roughness. 

161. Hooka and oyca, and other amali articles which 
require to be silvered or gilt in large quantities, may be 
oouveiiiontly placed in an earthenware colander, the 
ftsrforations of whicli should be tolerably large in order 
io admit the free exit of liquids. Hooks and eyoa 
vbioh arc made of brass should be first dipped into a 
lolattOn of caustio soda or potash to remove grease, and 
iJien be well rinsed. They most then be dipped for an 
nstant in "dipping acid," and again rinsed several 
imes. The perforated vessel, containing the books, 
fcC] should then be placed in the bath, and the negative 
^cctl'ode put in contact with the hooka, nnd by employ- 
pg this electrode as a stirrer, while deiTosition is going 
fn, the articles will become iiniformly coated all over; 
ttherwiec, were they not to be moved about, those parts 
rfaioh wore in contact would not receive the deposit. 
Ton hooks and eyes shonld be first coated with brass or 
lopper before being plated. 

152. -A solution of platinum, from which this metal 
may be Readily deposited, is fonned by adding a solu- 
UOn of chloride of ammonium (sal-ammoniac) to a 
k)lation of chloride of platinum. This mixture should 
iifl boiled for a short time, and then set aside to cool. 
Bieforo using the solution, liquid ammonia is to bo 
Idded gradually, until it is neutral to test-paper. The 
filatinuiu solution will require strengthening with a 
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t'oiu-rnt rated solution of the double salts each time after 
it h\\^ Ijc'i'u used. 

153. Another process for platinizing consists in 
takiiiLij a solution of the chloride of platinum as nearly 
neutral as ])()ssil)le, to which is to be added a strong 
solution of caustic i)otasli until all the platinum is 
thrown down. The precipitate is to be well washed 
with equal parts of alcohol and water, and finally with 
alcoliol alone. The precipitate is then to be dissolved 
in hot distilh'd or rain water, and is ready for use. 
The solution is to be used while hot, the articles to be 
coated being dipped into it. After a few moments' 
immersion the article Avill at first appear somewhat 
dull, but soon assume a more brilliant appearance when 
the operation is complete. After the necessary deposit 
is obtained, the articles should be rinsed in boiling 
water and then dried in very clean box sawdust. 

154. Lead may be successfully deposited from the 
following solution : — Dissolve about 3 ounces of lithai'ge 
in a solution of caustic potash, and made into 1 gallon 
of solution. A leaden anode is to be employed, and 
the strength of the solution may be kept up by adding 
fresh litharge from time to time if required. Articles 
well coated with lead Avill resist the action of many 
a(^ids, alkalies, &c. 

155. l^or depositing palladium from its solutions, the 
double neutral chloride of i)alladium and potassium 
have been recommended. Equal proportions of the 
salts should be employed, and the deposit allowed to 
take place after the manner of platinum. 

156. Professor Jacobi introduced a very simple form 
of brassing solution, and one which, in the hands of an 
experienced ojierator, would give very good results. 
Having prepared a concentrated solution of cyanide of 
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Wtassinra, a copper anode is to be connected with 
ro or tlii-ee pairs of Smee'a Latteries, or one large 
■nnscn, and a sheet of zinc attached to the negative 
E>lo of the battery. These two plates are to be im- 
iersed in the cyanide solution, and galvanic action 
ipt up until the solution Las acquired the requisite 
naunt of copper. This becomes manifest by the zinc 
late eventnally becoming coated with this metal. The 
ipper anode in now to be withdrawn, and a zinc anode 
ibstituted, the action of the battery being continued 
itil the copper coating on the sbecl zinc acquires the 
lisracteristic colour of brass, when the operation 13 
tmplcte, and tiia eolation ready for use. Tiie addition 
: cyanide from time to time wiil bo necessary ; and, 
>abtless, the addition of liquid ammonia, for reasons 
jfore given, would aid in keeping the zino salt in 
ilution. The above solution must be worked with a 
^aes anode and vigorous battery power ; for small 
rtioles a single Dunsen's battery will be sufficient, but 
larger articles two or more colls would be required. 
Ifi7, It haa been stated that by adding small quan- 
ta of caustic soda or potassa to a solution of sulphate 
:-.eoppor for elcctrotyping pmposc tl e s ecd of the 
leration is greatly enhanced. The potissi or soda 
ronldbe added to the solution of sulphate ntit the 
rectpitate formed ceases to become re 1 ssolvcdbythe 
dation. 

156. ^y employing very weak solutions of copper or 
10 from llicir sulphates, and rendering them neutral 
means of a small quantity of carbonate of soda or 
ery tolerable coating of either metal maybe 
parted to iron or steel ; but it is always preferable, 
tlM first instance, to give a slight coating in an 
:alino bath, and then to finish in the above solutions. 
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159. Sinco llio dopositioii of iron upon copp«_ 
faces, such as cngravi'd jilatos, and t)iu contio^t t; 
witL iron, are now things to be desired, thecrperimenl 
reader will do well to turn IiU attention in tlils i'm 
tion, as, doubtless, much will I)o required in tbialji 
of ek'Ctro-molallurjjy iu time to conic, and the mt 
tor's labours, if successful, it ia to be lioped maym 
with the reward which will be iheii- just due, 

160. tJ-'ll articles of air inferior colour mny be i 
proved Liy coating tliem with a Gubstaucc known 
"gilder's wax." This article may bo readily made 
adding red ochre, alum, and verdigris, to beeswax i 
mctted state. 1'he compound is to be applied to 
gilt work by heating the artiule and passing : 
wax over it, by which means suffieiunt will attach it 
to answer the purpose. The article is then to be pla( 
on red'liot charcoal until all the wax is burnt off. 
ia then to ho placed in very dilute sulphuric acid, I 
then scratch-brushed. All articles must be well i 
before this process is applied. 

161. The pro to -nitrate of mercury in solution 
useful in cases where tlie deposited metal has a dis 
silion to separate, or strip, from the metal coated, 
salt may be made by putting a few ounces of mere 
into a Florence flask, and then adding diluted Hi 
acid — say 1 part acid to 2 parts water and apj 
ing gentle heat; care must be taken not to have 
excess of acid. When the red fumes at first fon 
disappear, the solution should be sot aside, wlien 
proto-nitrate will crystallize. Tlio supernatant li^ 
should then be poured off, and the crystals gently (ll 
at a moderate heat. The crystals may then bo difisol- 
in water, and the solution a]iplieil by dipping 
ariiclo for an instant, until it iiiis becomo iboTOVg 
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T with mercury. It is Important to avoid contact 
rith the BoJotion of mercury, and to riuse the fingers 
once if they have accidentally hecome moistened 
rith it, and thia for two reasons; first, tlie mercurial 
alt is injurious, and seconr], ff it is allowed to come 
n contact with any gilt surface it will impart a coating 
»E mci'cnry to the part affected. 

162. Since this work was first published, magneto- 
(leotricity has been much used at some of our larger 
ilectro -plating establishments for the deposition of silver, 
ind- thus the battery has, to a certain extent, become 
itiperscdcd. Although it is questionable whether, in 
in economical point of view, magneto-electricity pre- 
lents any positive advantage, manufacturers find that 
)y its agency they can secure the deposition of a larger 
imount of metal in a given time than could be obtained 
xom the batteries ordinarily in use; and this is un- 
mesUonably an advantage. ■ Where steam-power is 
required for other purposes, the cost of Iteeping a 
igoe to- electric machine in action would not, in onr 
^iBlon, be a very important expense as compared with 
)at of battery power, especially when a superior 
tanonnt of deposited metal is taken into consideration. 
e of the first of these machines was constructed foi'^ 
I anther's establishment as far back as 1847, and, 
ilthough it was far from being perfect, it gave evidence 
that magneto-electricity would one day give the current 
ff&ich electro-metallurgists would employ for their 
iflcratious. The author, being desirous of giving the 
, full knowledge oC what is being done in 
aagneto-electricity, has taken much pains to endeavour 
acquire such information upon this subject as would 
be interesting in a practical point of view; but not 
i^ly s&tisied hitUGclf, he will leave to a luturQ 
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<lay a more elaborate description of the deposition of 
metals by the electro-magnetic current, and he will 
teihlcr his best thanks to those who will kindly funiish 
him with such details as will enable him to accom- 
]>lish St.) agreeable, and at the same time so important, 
a task. 

163- Another preparation for colouring gilt or gold 
artic-los consists in mixing together nitrate of potash 
T) parts, alum 2 parts, sulphate of iron 1 part, and 
sulphate of zinc 1 part. The ingredients are to he 
well mixed, and then water added to form a paste. 
The article to be coloured is to be dipped in the mass, 
then gently shaken to remove superfluous mixture, and 
placed upon a sheet of iron or copper, and heated until 
dry ; the heat is then to be increased for two or three 
minutes, and the article is then to be plunged into cold 
water, and treated as usual to finish. 

164. 'ihe substance known as " crocus," and which 
is so exceedingly useful as a polishing medium for 
steel, &c., may be very generally obtained in the 
cinders produced from coal containing iron. It will 
be easily recognized by its rusty colour, and should he 
collected and reduced to a powder for future use. Steel 

^burnishers may be brought to a high state of polish 
with this substance by rubbing them upon a buff made 
of soldiers' belt or hard wood. After this operation 
the burnisher should be rubbed on a second buff charged 
with jeweller's rouge. 

165. French bronze may be prepared by reducing to 
a ])()w<ler, hematite 5 parts, and plumbago 8 parts, and 
mixing them into a paste with spirit of wine. Apply 
the composition with a soft brush to the article to be 
bronzed, and set it aside for some hours. By polishing 
with a tolerably hard brv\sl\, the article will assume 
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■ ItMHtifiil appearance of real 'brome. The <le»iicd 
Ib^iMftj- be rcgulalcJ by tlio ijropnrtionM »>f tluj ia- 

^ A^rcry good imitation of the antique bronze 
I may be made bymrHngmiuog Tincgariiu'it tt — 
, chloride of animomam (gal-anuiionijic) a quartur 
in ounce, liquid SBimonla lialf an ounce, vi^minon 
', a quarter of an ounce. Brush this eotn)iosiUi>ii 
r Uiu ciippar surface, repeating tlic opeiulion each 
|tm After it has become dry. 

P:67. Gold, and other aolutions wliich nre workeij 
, eltonld always liavo fresh water addt>d lo lln-m 
rlhey have been in use some tJmo, otherwise ihiyy 
J ftpl to give unuuifDiiii vtsults. ^Vhca a gold 
\f for iJistante, I].i& Ijecii heated, eay over a lamp 
honror so, iho suhiiirtii" wllTTiiEvS (ifll'OiHe vott^ 
y diminished f/t/ ei:iri,ur»tli'n, and oulesa ihifl 
made np by udiling water, llie solution will bo 
r than it was at fetartinfj, and consequonlly iho 
»will bo liable to vary, ft is a sood [dan, therc- 
p the depth of (he solution gauged, so that 
i is an appreciable diminution of the bath, 
icy may be re-snpplied. The small amountuf 
Removed hy each luLiclo may, of course, he 
for, but evaporation Ls thn groat sonroe i>f 
a in the original qimntity of the balh. - 

■6ry~be'autifiil^3toii):»ctiliaitJ!|ay he im- 

topper articles, such as medals, for.inETflBe^^ — 

Ithem in a sohirion imposed of verdigris 

DuriatQ of aitimoitia 5 oiimee, &lionjr vinegar 

t the vefdigris mid H-t I- ammoniac by 

In ft mortar, ami lliL-n add a tnilfirient 

> Tincgar to fnnn a paato. Kow jilnei' 

r vessel with & pint of waUiriau"! VwW v- 



III. f>tand Uw B 



■ \7& 
W slHiul ± tialf tn hour. 

■ liquor ttui}- be )' I 
I 1'ho iirticlt» tu I 

' do DOtmiUI: ill CUIJtltrl 

189. WiidtK'VtT tlivru . 
uognttvu polu during tli<' > 
jtlnUog, it U It «uru Mgn ciili 
is loo strong, tbv surface of iu>&.1c in ioli 
five, or thero ia too great «u vxccss of oyi 
fion. Under dttht-r u! thi'Su condEttoti* I 
hv fnnlly, and UMt: to ulrip. Tliore 
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. -iui 



il in til" golrJ or ei'Iv.'r l<alh for a tliort 1 
wiilici'*"ily owilcil. Now- roiDovD the vsmioU 

;Uo wliiliiMi of oil'"-' ' ■-' -'-'- 

uaicrial IoiIib (•>, 
<niul oat iu reiiil . 

;, wi 1 ajiiiGiir dead wbi 

;.!ci i;hl.inir'irin vaniisTij 

li ,.- , ,: ■.(■ tnmi iP\ii}.-vlion. 

'■iirl'aoi^ti of a i 
red to unite tlicmsoflil 
the original, this raay Im readily dons J 
s/nyi of rojiiioi- fium a UjIu ^lieol, farmitlfl 
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Dg of tliG size of tliG medal, and carefully soldering it 
I its edge. A good plan is to tin the inner surface of 
le copper ring, as before recommencled under the head 
' Rolderiug, and by a modci'ate heat tlic ring can be 
ade to attach itself to the edge of the medal, A 
Dooth file and emery cloth properly applied, will 
render tho operation complete, and by this 
18 a perfect copy of the original medal will he 
>tained. 

172. Acetic acid, or strong vinegar, verdigi-is, and 
doride of ammonium, in varied proportions, will give 
oh bronze tints to copper by boiling the article in a 
lutioQ of the ingredients for a few minutes, the tint 
(ing regnlatod by the proportion of chloride of am- 

n the composUiou. Acetate of copper added 
I tho mixture will also vary the lone. The articles, 
lien removed from the solution, should be well rinsed 
hot water, 

173. It is very important, when gilding the insidea 
: chased and embossed work, to have all the interaticea 
irfeotly clean. A little boiling solution of either 
luatie soda or potash will accomplish this readily, 
l,t if a brush is a]iplied for the purpose it must be well 
I^ed after each operation, as the caustic alkali readily 
B&oItcs the bristles of which the brush is composed. 
(ler applying the alkaline solution, the article should 
I either scratch-brushed or well scoured with a hard 

silver sand, and soap and water — the former 
g preferable. 

'174. The colonr known as "ormolu" may be given 
i'fpit articles by applying amixtureof ainm, hematite, 
Ht^ and strong vinegar. Tho articles arc dipped in 
'i mixture, and then subjected 1o heat until tho 
ItnpOBition becomes blackemd, when Uie^ Wt ^"^ ^"a 
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i>lac(.'il ill cold AvatiT, aiul afterwards bruslied ^u^ 
viiu'L^ar until <|iiite free from the eolouriiij* me- 
tliiini. 

175. Any small artiele may be either slightly gilt or 
silvered ))y simply immersing it in a solution of gold or 
silver, as the case may be, in contact with a piece of 
clean zinc, which i)romotes electrical action, and forms 
a temporary battery. The coating thus given, though 
not durable, is generally very adherent, especially if the 
deposition takes i)lace slowly. 

176. To obtain a good reguline deposit of either 
gold, silver, or copper, from alkaline solutions, it is 
absolutely necessary that the operation should begin by 
slow degrees. Excess of battery power in proportion 
to the size of the article to be coated will give a deposit 
which will not adhere to the subjacent metal. Again, 
though the current may be moderate, if the surface of 
anode in solution be excessive, deposition will take place 
too rapidly, and the deposit will not adhere. These 
facts should be borne in mind by the beginner, other- 
wise his results Avill disappoint him, and nothing is so 
disheartening to the student as failure. Although the 
practical operator knows well how to regulate these 
conditions, those who have had less experience are very 
apt to fall into the errors we have indicated if not duly 
cautioned. 

177. Cyanide should never be added to a gold or 
silver bath until it has been fully proved that tardiness 
of action is not due to the battery. It has been a 
connnon error with some electro-platers to add cyanide 
from time to time when the deposit has taken place 
slowly ; whereas, in most instances, a diminution in 
the poAver of the current lias been the cause of inaction. 
A large excess of cyanide is fatal to the proper work- 
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[ of fho lalli ; therefore, before adding llii» luli- 
etbe batterf and its connections sliouM bn well 
mined. 
l78. When solution of salt'is Gmplorcd to excitallia_ 
►■ in a Jaattery, it will bo ncceaaarj- to remove tho 
fc oocasionally and clean it well with ;i brnsh and 
sand. A little hydrochloric acid will assist 
operation. jVmalsamated plates or bars of zinfc 
kited, by dUato sulphric acid will not require this 
Icntlon. 

tt79. It has bern proposed to employ Uitiiitnre of 
Vdered nine and plnmbago to form a conducting 
iium for gutta-percha, wax, Ac, in clectrotyping. 
^jtovdcred zinc may he made by inelting zinc in a 
tflH9''-or-J«di%«»d- ffJjBlLJjie mctaMB^ very h oi, 
Uinta of ehect-iron are to he thrown in and the 
i kept up fur a short lime _longcr. Zinc in this 
b mny easily ho rednocd to powder, when it rn.iy be 
mitcly mixed with plumbago and UEcd in the ordi- 
fWKy. 

lO, The fames of hydrochloric acid or of chloride of 
twill produce a very good green bronKi; upon elcc- 
^pcK, gi>nug tlit-m the appearance of ancient hronsie. 
r very good way to produce Ibis effect, is to 
a the object, if it bo large, in an atmospliure of 
Til 19 may bo done ^y putting a 8mall <i'ian 
kaganose in a Florence flasV, and pouring 
" tlA hydrochloric acid or salphnvic add and 
i vhioh escapes may readily be conJnottJ 
htbc, inserted in a jicrfor.-ited eoik, lo ihu 
whiuU tho ohjoi^t U plucod. The arliclo 
kxposcd to the r^imcs for a Eliurt time, nnd_ 
a the open airj the proeeaa tfrbc ivpcated 
mredjdTerA'te iti^nctd. 



161, Klectro-eoliletrliig ituty bt' 
a liuposil iif , (.-oiipcr lo ttka i>Um)o h; 
f t>i> itnittHL , Thus a riii|{ of cop]M 
giruiug up a ntout picco cf ropptT > 
aixe, briugiag tbo (< 
^ttinr. Varuinti or mclicil w.i 
i1 to all partn of ibo ring; cxi 
• tbat arc tu bv jolniiil. A ]i: 
i-r, »hoalil )>(! left froit from vami ' 
hotiDg wire of ibo battery ia to U i 
I tlicti to bo placed in iLa copjiu 
»rt time Ijie dcposil will r«m[>UiLn .hui i im 
) tbo two cnif, forming a pi>.rft'ft ring, 
le? may hv Bloctro-eol'lovcl Sii ibn ttame K 
iployjni; a ueutml soIuuod of.juliiaLaMoC' 

182, Wlicii a soft metal ia di^osUot! opoo D 

ni'Hiil, or tliu l.ittcr iipou a inotal softer than {Ut 
exterior metal 8boiiM bo poli«bctI itud not t 
and for tbU rcasou: — If Bilvor is deposited i 
fur iiiatant:i', the groat proRSure nbicli 1)Ut 
ruijiiircs to produce the neccsitary polisli wOdUi^ 
tilt doft<:r molal to expand, an>l cousoqitootlya a 
tioa of tbo two miitals ^^uld rcHOlt. Uu tlu'i 
band, silver being softer than ^teel, if tbq bum 
apiiliod to aiU't'i'-ooatC'd steel, the cxtoriqr u 
t-xpatid and scpamte ft-om tlie subjaeeiK roctul. 

183. When artictea liavf been boikd in ojiUBtidlj 
or "Ivy," to romove grease, tWy may bo 'lippod il 
dilute nitric acid to rcmovi' Ihu osidr ^\ h\r\\ li;i~ r 
tip<ia llie Rurf<-ice; but if llivy ar^ 
muiHttncd powliired pumiico or \'. 

Tie Very fifft'Clunllj (;lvan«cd wil-liout ■ 

/"jJatioa. 
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F,184. When a I>atli has been at work some lime, tbo 

f^iiformity of its comlition becomes disturbed; it is 

Sttei*, therefore, to move the artioles in Bolutton occa- 

tooallj by dipping tbem ap and down several times, 

p:ii]g care, however, not to disturb any Bedimeiit 

Itich may lie at the bottom of tbe vessel. The roda tu 

IDich the anodes aro attaehed may also be gently 

bvod occasionally with advantage. 

3.85, When tlic cun'ent employed is too intense, tho 

posited metal will become excessively hard — so much 

f that it will be difficult to obtain n good polish by 

i of tho btirnishing-toola without considerable 

Ijtbour. In the early days of electro-plating many of 

itlie burnishers who entered tho author's employ wero 

ruck with the difference between the work submitted 

them and that whieh they had been accustomed to in 

her establishments. It ajipoared from the statements 

"ide at that time that In some electro-plating works 

deposit was so exceedingly hard and "scratchy," 

1 tho women whose task it was to burnish it fre- 

[0ntly worked in aeute agony. When a good quantity 

tmployed, of moderate intensity, tho deposit is not 

[Jy better in character, but it is more easily and* 

Bcesafully burnished. 

1 186. When the gold bath is worked at a lower 

jsuperatnre than 130° F,, the colour of tho deposit is 

t to be rather pale. Tho i-ich colour is undoubtedly 

^ised when Uio solution is rather above than below 

ta temperfttuvc. If tho solution, however, has been 

■ in use, and has acquired a certain amount of 

J matter, perhaps a little copper (from the posi- 

I etcctrodo occasionally dipping into the sobition 

an the anode ia nearly exhausted), a fair- coloured 

wit may bo obtained below 130° l!\ 
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187. Wlwntrcr ■ gold wlntion bc^ns to giro i 
fcnut rwaliii, more c-jipviriallr aa lo coWnr, the bostal 
Hitn|>lut n-mrtly is tu evaprmite H to dnmeM. ThS ■ 
oiMTAlitm alwnrs rcjtaTa for Uie littlo troaLle anil tiiui.' 
rspiniilo) iii>on it, am] tlio dneil tnxss, wlicn rcdjysol wi' I 
in ImiiiD^ fltNtillnl watpr, with « Utile addK 
cyaniile adiitil, rrsalis in a gold bath -n-bicli it^ 
lie a rtail jilcasnrc to work with. 

188. Artii-lcs of tin, lead, pewter, iron, 
eh»iitJ receive a coating of copper in the alkaline hath 
l^foro bi-ins vitbvt plated, gilt, or nickeled. This tloM(J 
not add mncb to tl»i« IronWr, bnt it certainly favoj 
the adhesion of the superior metal. 

189. When an article is too largo for the balli, 
it is nwcssary to do it piecemeal, the greatest care -n 
ho netrossary to obtain a good deposit at the jnnction 
between the first coating and the nnderlying metal U | 
the first layer or deposit has not been tolerably llu 
when the second portion of the article has beea ( 
mentod in the Eoliition some time, it will be fonnd ti 
at the line near the surface of the solution the deposited 
metal h,i3 become dissolved, or as it were cat off. 
j^revcnt this, it will be necessary to mbve the article-, 
fre(]uently while in solntion imtil the nnii 
the first and second coating becomes as perfect 9 
possible. Even with the greatest care the deposited n 
is very liablctootripat the junction of thetwocoatu 

190. MetaRo-chromes, as they are termed, are b 
tiful colorations obtained by means of thebatteryuj 
plates of polished steel. The method of procedoi 
the following :— Blako a sat n rated solution of aceta 
lead (sngar of lead), and filter nutil perfectly ( 
Nest lay a plate of highly- polished stoel in a T 
vc.*sf'I, and poiu' the above solulion ujjou it. The « 
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iroctseding from the copper element of a conjponnd 
attery of five or aix paii-a is then to l>e put in contact 
irilh thia steel plate. If, now, Ibe wire issuing from 
the zinc of the Lattery he held a elioi-l distfince above 
centre of the stoel plato a very remarkable and 
waiitif ul effect will he produced, in the form of a series 
(f coloured riii^ of great brilliancy. After a few 
nomenta these rings of varied colour will increase until 
e plate is covered. If a piece of copper, cut in the 
orm of a star, a diamond, or any other shape, is 
ittached to the end of the wire, the colorations will 
^3umo upon the steel plate a corresponding shape ; and 
f a piece of card is intercepted between the wu-e and 
he steel plate, the colorations will take place beyond 
he point screened by the card. As it is rather difficult 
I hold, for any length of time, tlio copper wire with 
afficient steadiness to obtain good results, the wire 
f be passed through a perforated card, and this 
Jlowed to i-est across the vessel in which the ojieration 
I performed. The colonrs produced by this beautiful 
1 reaerahlo those obtained by the prism, but aa 
hey do not adhere closely to tho metal plate, the latter 
Iiould be carefully washed in boiling distilled water, 
4id when dry the plate may he varnished with any 
wd white spirit varnish. The coloration of metals 
ly electricity was first discovered by Dr. Priestley, but 
t was Nobili who first obtained coloured deposits upon 
netallic surfaces as described above. 
191. Woodcuts may be coated with plumbago and 
1 in electrotype. The reverse thus obtained 
f in its turn be slightly oiled, and then placed in tho 
bto receive a deposit which wilt bo' as sharp as the 
lal, and the same copper mould may he employed 
Igain and again for the same purpose. 
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192. Intaglios, or moulds, may tic ohtainotl ] 
medals, coins, i&c, I>y prcsBiiig Ua-m upon tin-fi 
u-bich will readily rt'upivo the rt-qnircd doi>osit -i 
copiicr. To give additional etreugtb lo the foil, melt^ 
wax, scaling wax, or stearine may bo omidoycd. 

193. i^lioct or bar Iron may be employed in plat 
zinc as a positive element for a constant battery, I 
tlic acid solution ouiployed to csctte it should bo v/eai 

194. For tbe convciiionce of jewellers, wateliraakt 
and amateurs living at a distance from large towns, I 
autbor baa designed au electro- metallurgical cabi 
containing everytbing that will be necessary to ( 
its possessor to carry on the o|>eratious of clectro-platii 
and gilding practically ; and as the arrangement of t] 
cabinet has been made with considerable care,sotl 
should be serviceable not only as a means of studyhi 
these beautifid arts, but also as a source of profit t 
those who desire to use it for such purposes, it is to i( 
hoped that it will meet the wishes of those for whosLJd 
was projected. The manufacture of this cabinet hm 
been entrusted to Messrs. How & Co., of St. Brii 
Street, London, the successors to tbe late eminent f 
of George Knight & Sons, 

195. Nickel may be deposited npon copper for c 
perimental purposes from a solution of its chlorido, 
placing a piece of clean zinc in contact with the coppt 
while in solution. The solution should be warm, 
bait, iron, and other metals may also bo depositet 

a similiar way, the atrip of zinc performing the g " 
a battery. 

196. The "single coll" arrangement will be foJ 
very nsefiil for obtaining deposits of the various n 
from their respective solutions, when the object of I 
manipulator is merely to give a slight conting ! 
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Ilnalrative experiment; and in thia case a very small 
lorouB cell, supplied with a small bar of zinc witli 
Bopper tpirc attached, will bo quite Bufficient to coat 
email artiolcs with any given metal. When the Bamo 
jipparatns is employed to deposit several different mctala 
from their solutions, the porous cell, &c., should be 
Qiorowghly well cleaned after each solution has been 
The stutlent may obtain a very interesting col- 
eotion of electro-deposited metals by coating small 
sheet copper with the varions metals, and 
irrangiug them in a cabinet, duly labelled. The strip 
it Bine suggested in tlic foregoing pai-agrapli, aud a 
tetj small quantity of EOlntion, will bo all that is re- 
[aircd to coat a small piece of copper with almost any 
netaL A series of Email coins, copied in electrotype, - 
Hid then each coated with a different metal, would form 
I Tery interesting collection. 

197. la commencing the study or practice of electro- 
leposition, after reading thia work, the first question 
b will occui- to the student is, " What apparatus and 
iliemicals shall I require ?" Therefore, well knowing 
r nsef nl such information in a brief form will be, we 
e thought it advisable to give the subjoined list of 
i which are either indispensable or may become 
ry, cither to the student who works for pleasure, 
t to those who work for profit. 
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198. LIST OF ARTICLES REQL^RED IN ELEC- 
TROGILDIXG, PLATING, ETC. 

GilJinp: "baltcry-jar. 

riatini;^ l)atton'-jar. 

Gildiiiij kith, of glass or stono-waro. 

riatinp: Lath, of wood or stone- ware. 

CroM anodo rolled out to a moderate thicknesf* 

bilvcr anodo rolled out to a moderate thicknesBi 

I lb. of stout copper wire. 

1 lb. of thin copper wire for slinging^. 

One or two Bath bricks, to be rubbed together until powdered, cr 

A few pounds of powdered pumice-stone. 

Several bnislics, consisting of 1, 2, 3, and 4 rows each. 

Several sheets of emerj'-cloth, Nos. 1, 2, and 3. 

Several lumps of pumice-stone. 

A "VVater-of-Ayr stone about three-quarters of an incli square. 

Pair of Hat pliers. 

Several liles. 

Chamois leather. 

1 ounce of rouge. 

i lb. of mercury. 

Several binding-screws. 

A few sheets of filtering-paper 

1 quart of box-sawdust. 

Several scratch-brushes, which, for economy sake, may be cut 

in half, and the ends soldered. 
Scratch-brush lathe and " chuck." 
Evaporating dish to hold half a pint. 
Kotten stone, 1 lb. 
Borax, 1 ounce. 
Silver solder. 
Soft solder. 
Blowpipe. 
Rosin. 

Soldering iron. 

Cyanide of potassium for silver bath. 
Cyanide of potassium for gilding bath. 
Nitric acid. 
Hjdrochloric acid. 
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Sulphuric acid. 

Sulphate of copper for electrotypiug. 

Burnishers. 

Nitrate of mercuiy (made by dissolving mercury in nitric slqiO), 

One or twTO " buffs " for polishing. 

Charcoal, several pieces. 

One or two glass measures. 

Nitrate of potash for stripping solution. 

Fuming nitric acid. 

Acetic acid. 

Sal ammoniac. 

Scales and weights — small and large. 

Sheet copper for gilding battery. 

Sheet copper for plating battery. 

Stout sheet zinc for plating batteiy. 

Stout sheet zinc or cast-zinc bar for gilding. 

Ox guUef or porous cell. 

Carbonate of potassa, 

Pine silver for solutions. 

Pine gold for solutions. 

A few gallons of distilled or rain water. 

Bisulphide of carbon for " bright " plating. 

Common salt. 

Caustic soda (see p. 48). 

Silver sand. 

Jar for stripping solution (see p. 56). 

Plumbago, and a camel's-hair pencil. 

A tub, or other vessel for cleaning work. 

Several pans or rinsing vessels. 

Brass rods to suspend articles to be plated. 

FRENCH ]MEASUIIES OF WEIGHT. 

English grains. 
Milligramme = '0154. 
Centigramme = *1543. 
Decigramme = 1*5434. 
Gramme = 15'4340. 

MEASURES OF VOLUME. 
I litre » about 34 English fluid ounces. 
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ACETATE of copper, 73,74 
Acid, acetic, 100 

arsenioiis, 15, 74, 78 

hydrochloric, 60, 19, 93 

hydrochloric, fumes of, 31 

nitric, 93 

sulphuric, 79, 83, 80 
Air bubbles, 34, 35 
Ale, burnishing with, 09 
Alloy, German-silver, 91 
Alloys, deposition of, 71, 91 

of brass, 71 

of gold, 91, 93 
Amalgamation, 106 
Ammonia, its uses in the nickel 
bath, 167 

liquid, 73, 83 
Ammonium, sulphide of, 63 

to prepare, 158 
Anelectrode, 5 
Annealing silver dials. 114 

slinging wires, 135 
Anode, 5 

surface of, 11, 50, 55, 67 
Anodes, annealing, 109 

brass, treatment of, 78, 83 
Appcnlix, 93 
Aqua regia, 00 
Artificial bronze, 177 



BATH, uniform condition of, 

explained, 184 
Batteries for gold and silver, 10 
Battery, arrangement of, 47, 64, 
80 
Bunscn*s carbon, 80 



Battery, compound, 9, 47 

constant, 7 

graphite, 111 

power, effects of excess of, 
73 

Smce's, defect of, 4, 9 

Wollaston's modification 
of, 10 
Bichloride of mercury, for am- 
algamating, 144 
Bichromate battery, 137 
Binding screws, 10, 80 
Bisulphide of carbon, 46 
Blistering, causes of, 56 
Brass rods, 47 

solutions, 73, 77 

solutions, unequal action 
of, explained, 78, 83 
Brassing solutions, Mr. Wal- 
enn's views on, 168 

solution, Jacobi's, 173 
Bright plating, 46 
Britannia metal, 55 

coating with nickel, 156, 
157 
Bronze, artificial, 177 

black, 55 

brown, 37 

green, 38 

metallic, 145 

silver, to prepare, 171 

solutions. 73, 75 
Bronzes, Parisian, 38 
Bronzing, 73, 75 
Bronzing by fumigation, 181 
T5umishing,"69, 115 

when not applicable, 183 



^^^^1 


CARBON. LlsnlpUiao of, 40 


DECOMPOSITION trough. 


clc-nwiH. W 


bow lo malic, 103 


Cwtins ut muunta, &c.. 1-13 


Deposition of bUots, 71, 81 


CaUa-ltN-'lrodc S 


bruBs. 71 


CnlUodc. 5 


copper. 14, 8.1 


CeUs. allornalcd, 45 


Germiin silver, 91 


CUorldo o[ mnmonUim. eCrf 


gold. r.« 


of couiwr. 73. 76. 77 
of raltl, m. 93 


iron. 1«3 


nickel, ee 


of nickel, S«« 


platinum. U 


of silver, 43 


silver. 38 


of zinc, to niTpnrc, 118 


r.inc. 87 


Chrouinle of loari, US 


Designs on grtld nnd silver, 1 


ClcaniDg work. 48 


Diale. 10 whiten. 53 


ClamJiiiBBs. iiiii-orlnnct of, 43. 


Dipping acid. 05 


6U. CO 


Dry Gcralch-bivBliing, 123 


CoBtiug bed steel. US 




^(ttSVMBflB. IB] 


ELECTRICITT, MoaU'ai, 6 


Colouring gill-work. 97 


jiotitin, 6 


goldanlcIcB. 114 


intensity. 4. 7, 107 


procnsaCB, D7 


qnanlily. 4, 7. lOB 


Conducling BurTnccB, H5 


Eleeiro-brasBing. 71 


wires. 39, 1C6 


cost-iron work, TO 


Conlinuily of current, 10 


condition of Eolutlau K 


Copper, nceliite of, 78. 74 


78,83 


cliJoridc of, 73, 75, 77 


lead and pewter work. 


CDOteil with Biiiiinony, 120 


preparation of pi oda for. 


deposition of. 14. S5, b3 


wrongbl iron work, «1 


dopoailiou of sulphftte. 15 


zinc articlea. 81 


filings, U30 of in eieclro- 


bronzing, 71,78 _ 


t}-pinp. 147 


coppering. SS 


plates, clcnning, 106 


eteting, 186 


ribbon, 145 


gilding. B9 






sulpliotooMO, 16 


176 


to prevent dopoaiiion of on 


metallurgical cabinet, \ 


edges of moulds, 171 


plating, 88 


Coppering iron. 169 




tin, lend. &c., 185 


soldering, 183 


Crocus. 37, 88 


gilding inBidc of TCUCbu 


to obtain. 177 


zincing, 87 


Cruet-frame botloma, treatment 


Elcclrolypes, 33 


of, 163 




Cyanide, cscessot, effcctsof, 44, 
95 


lironzing, St 
in iron, IGO 
part silvering, 179 


of potaasium, prepfti'ntioa 


polialiiBg, S3 


mounting, 23 


wht^D roQuircd in baUi, 181 


romovinsr from mould, as, 


son-B. 133 


KlfclTOlyi'inff- 109 




« 



Btrengthcning Imck or. 2a 
Eloatrotvping art, discoveriirs 
of, 1 
care necessary to success, 



I PERNS, Ac. copyiofT. 30 
I Ferrocyanideof poiassium, 

I Filigree goods, (17, 91 

I FiUralion uF tiolutious, 43, 03 

1 Plowers, copying, 83 

J FosyeUdins. 63, 05 

I FroncS bronze, to prepare, 170 

I GERMAN Biker. 48, CO, CI 
' depoBitinn of, 01 

toprqiitrc foi- plating, 4S 
I Qildcr's wnx, compusitioa of. 



IDS 

cheap work, G7 
lead, SS 
Import nneo of si on- de- 

|)OsiI, 181 
inaidoa of vessels 03 
pceparaLioQ of urlidcs for, 

63 
wire-worlt, &f., Ifil 
wllhoiU batters-, ISl 
UN, COnliTi:;; with copper, 31 
■hpliOgrapliv, Sa 
Aa. clilorida of, preparation 

of. 00. 03 
abAlns, to gild cconotn- 

Joally. 160 
4ep<Miuou of, 50 
flae, 03 
impnre, 03 

namt as a conduetiti'' me- 
'^ diura, IT I 
QOlutioDii. GO 

BOlalioQ for steel-wovlc, 70 
tomporature of, 184 
to refine, 03 



to 



I reeovei' from stripping 
solulions, 103 

ivcr from old eoIu- 

(. 00 



Granulation, 03 

Greeu bronze, to propare. 183 

colour, or 
Guiding- wires, 146 
Guttft-i'ercba moulds, 33 

solution of, 31 

HARD soldering, 119 

deposit, cause of, 1B3 
nardcoingandlemperiDgBteel, 

rrooksand eyes, &c., to silver, 

173 
Ilydroscn. 32 

evolution of, 170 

sulphide of, to prepare, 157 

pbospliurt'iled, 33 
ilydroaulplialc of ammonia. 



IMPERFECT rinsiug, eflecta 

of, 141 
ImpresBionsof mounts, &c., 143 
Intaglios, tn form. 187 
Intensity electricity, 7. 107 
IroQ lis n positive element, 187 

coaUug, Willi copper, iS5 

coppering. 100 

deposition of, IG5 

electrotypes, IGii f 

JACOBI'S solution, 173 

Jewellers' rouge, to pre- 
pare, 119 



Lead, deposition of, ITS 

edges, liDW to treat, 51, S3 
Liquid arainooia, 7B, 83 
List of articles requiicd in plat- 



194 
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Local acliou, 0, lOG 

MAGNETO-ELECTRICITY. 

175 
Measures aiul weights, 113 
Medals in electrotype, 23 
Mcne's nickel process, 107 
Mercury, nitrate of. 51 
Mercury' trough, 151 

to amalgamate with, 105 
Metallo-chromes, to produce, 

184 
Motion, effect of, in gliding, 

&c.. 'SS 
Moulds, elastic, 19 

of fusible metal, 25 

of gutta-percha. 35 

of plaster. 24, 27 

of sealing-wax, 25 

stearine,"l7 

of wax, 31 

from animal substances, 27 

from plaster casts, 10 

from metallic substances, 



A/' 



from vegetable substances, 

30 
preparation of, 10 
Moving articles in solution, 53, 

08 

NEW form of battery, 101 
processor plating, &c., 127, 

128 
work, preparation of, for 
plating, 48 
Nickel, chloVide of, 80^ 
deposition of, SQa 
Adams' patent, 80 
separatinix copper and zinc 

from, 150 
solution, strenirth of, for 

steel, &c., 155 
sulphate of, 80^ 
to coat Britannia metal 

with, 150 
to deposit, for experiment. 
187 
Nickeling pins, &c., 158 
Nitric acid, 92 



OLD work, preparation of, for 

plating, 50 
Organic matter in solution, 95, 

141 
"Ormolu," 180 
Oxide of gold, (2 
of silver, 45 
Oxidising processes, 100 
solutions, 100 

PiVLLADIUM, solution of, 85 

Part-plating articles, re- 
marks on, 185 
Pcrchloridc of iron in batteries, 

129 
Pewter, to electro-brass, 83 

solder, to gild, 66, 67 

to plate, 52 

to copper, 69 
Pickling copper. 106 

iron work, 89 

lead, 82 

silver, 109 

zinc, 82 
Plaster-of -Paris busts, to elec- 
trotype, 169 

casts, moulds from, 16 
Plaster, moulds of, 24, 27 
Plated metal goods. 137 
Platinum, chloride of, 100 

deposition of, 84 

solutions, 84 
Plumbago, its uses, 21 
Polishing electrotypes, 22 
Porous cell, 8, 14 

cell, to make, 153 
Potassa, caustic, 48 

nitrate of, 56, 97 
Potassium, cyanide of, prepara- 
tion of, 110 

ferrocyanide of, 43, 110 

salts of, in nickel bath, 

108 
Powdered Bath brick for clean- 

iug, 48 
Precipitates, washing, 41, 43 
Precipitation of cold, 61, 96 

silver 40, 57 
Protonitrate of mercury, 175 
Prussian blue, 38 
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Pumice stone, powdered, &c., 

48 
Putty powder, to prepare, 149 

QUANTITY electricity, 7, 107 
augmentation of, 170 

REAMALGAMATING 

plates, 136 
Refining gold and silver, 139 
Reguline deposit, 87, 108 
Rotten stone, 22 
Rouge, 22, 37 

to prepare, 149 
Roughness of deposit, cause 

of, 102 
Rust, to remove, 79 

gCRATCn-BRUSH, 49 

waste, 114 
Sediment in solution, 129 
Sienna, 38 

Silver bronze, to prepare, 170 
nitrate of, 40 
tarnished, to clean. 102 
removel of, from old plated 

work, 56 
solutions, 40 
to recover, from old baths, 

101 
to recover, from stripping 
solution, 57 
Single-cell process, 14, 109 
its application for experi- 
mental purposes, 186 
Soda, caustic, 48 

hyposulphite of, 43, 111, 
Soft-soldering, 115 
Soldering iron, tinning, 116 
Solution, conductibility of, 53, 

60,82 
Solution for plating without 
battery, 118 
gilding, without battery, 

119 
filtration of, 42, 62 
of gold, 60 
brass, 72, 77 
bronze, 73, 75 
copper, 15, 35 



silver, 40 

platinum, 84 

zinc, 87 

for different metals, 8. 107 

temperature of, 53, 59, 105 

stripping, for gold, 103 

for silver, 56 
Spirit of wine, 171 
Spoons and forks, to prepare 

for plating, 43 
Spurious gold, 137 
Stolba's nickel process, 167 
Sulphate of ammonium, 91 

copper, 15, 16 

iron and ammonium, 168 

of nickel, 91 
Sulphide of hydrogen, 157 

precipitating copper by, 
156 

TARNISHING of electro- 
plate, 140 
Temperature of gold solutions, 

183 
Testing gold articles, 136 
Tin. chloride of. 15, 78 
deposition of, 86/ 
lead, &c., to copper, 184 
to remove from cruet- 
frames, &c. , 52 

UNIFORM condition of bath, 
184 

VENTILATION of operating 

room, 124 
Verdigris, to remove, 51 

\Y EIGHTS and measures. 198 
Whitening dials, &c., 52 

brass dials, 114 

silver articles, 113 
Wire-work, to gild, ICl 
Woodcuts, to copy, 186 

ZINC bars, 146 

deposition of, by Walt's 

process, 87 
and plumbago, 182 
solutions of, 87 
precipitation of, 157 




Fr&ra Mr. AUxandcr Watt, Etcciro-MetaUurgiil^A^tthor of "EUc- 
Iro-Metiiiiurgy." 

, LoKnoN, Dec. w ii" 

I A-VAjiWiKKiE. Esq..!' ' 

DiARSnt: Havlngm 

tf one of tbe mcdiimi-Aizfiu n «ti> 

_ltlog HitobllFhmeQt In London. . . ^ 

«Ciiwd to ehimet comiileWiy Iha opraUonaof electni-clepoBillDll iD all itB 
[ liiBnclm. Tlweru'l umoiint or tlrcIriFlI.y frmn a enuUl consumption of power; 

ho unirnrnilty vt rurruiil : Ihf eircik'nl qimlilj of the dapoiit, WgotliBr with 

I/, nfl fOTii|iiiri'ii wilh liuliiTj nowcr, [b «]bo vastly tn fsvor 

_ m cotiodaut tbai whi^u ttiew odvuitagiw lu B uodvnUiod bf rlcctrti-plllers, 
t dectromnns etc.. yon wilJ mtwt witli. in this country, fully as skM, > mccwB 
r.Myoa Aive aclili^veil In tlit United S\»\es. 

'Hilhfullj, AuBJiANUBB Watt. 



The rollowing testimonials are from the two largest eli>c'tro- 
I plitling coinpaoies in tbc world, one electro depositing over (5) 
I five tona of silver a year, ilic other now usmg the Weston 
r maohinea on very large nickel solutions in London, Birmlngtiam, 
^ Sheffield, Wolverhampton, etc.: 

From the Meriden Britannia Company. 

Tim Mebuien Bhitanhia Co., 
';oNN,._JunH 8, 1S!9. 

c MHChlnes, soino at 
nuu mem to bo the belt latf 
Drk unifonitly, and urekeptlu 

Hkhuikn Britannia Co. 



the Otniers -f t/ie Sftckd-Plnting Patents in Oreat Britain. 



ynu. Its BdvknligeB 

iBrctofore Qslng are v-erygrest, Hi ., „.._ 

L put to ynuriy In kppplnjt np oor tatteriat, 'yyhi__ , 
■ qnlcker, 



Dynamo-Electric liU- 

Jlrralnnt have decided 

~ galvanic batterim 

the grt«l Mvlng In 



if BD.Wbinj 

ttalB nuohlne very »trondy 
IS niie vny dncienl In Its 

■ C. MAOttAE^ Sectvtafy. 




FOR ELECTRO-PLATING, ELECTROTYPINO. RBFINfl 
ING OF ORES, ETC., ETC- 

Nvsrly one thousHDd of these machineB Eire in use in Aniericij 
And Europe— a greater number than that of nil the other mak^n 
comli'med. They ore exclusiyely used by the lui^e mauuractl^ 
rers of silverware, large manufacturera of nickelplaled gootf 
maDufactiiriDg jewellors, etc. Tliese maeliines may be used a 
one time for silver, nickel, gold, copper, and brass plating ail 
bronzing— a peculiarity of the current of this machine, 
are strongly constructed, easily managed, and reijuire less powen 
than any oilier machine. These machines are fully covered h 
patents in the L'nitcd Statea and Europe, and suits have aliradj 
been brought in New York against iutringera. 

They received the highest award al Philadelphia Cent«nnialJ 
gnld medal of Uie-Amorictm lusiimm and Pai'is Exhibition,^ 




LIGHT MACHINE. 



Wo beg to ftonounce that the Electric-Liglit Mncliines mid 
I XiHmps being now completed and perfected, we are prepared to 
I prodnce electric light more practically and economicallj tlia,n bj 
I SOT' known system. 

The machines are the niosL powerful, simple. Rtid compact 
I electric-Iigbt generators in the world, and the Ughl prraluced i; 
I oasurpaased for steadiness and purity of color, as well Ha for | 
I -qusutity per borse-powcr absorbed, being by actual scientific i 
tot ijOQO candle-power per hori^e -power— more than double that I 
Anrined from the best machines built in this country. 
Rwties desirous of using the electric tight are requested to 
I #tiBiniuiIcate full particulars regarding the buildings or locali- 
n lo be lighted, giving sizes of rooms or areas to bo illumJnat- 
I d, and statements as to power and location of the same. 

Our ability to execute satisfactorily any orders for elpctric 

I ligtit that may be entmsted to us may be Inferred by out succef 

h the plating and electrotyping machines of the same Inventoi 

"y ],OnO of which are now in operation here and in Europe. 

B eaquirii's will be promptly attended to, and full particulars ' 

Ml of machines, elc, given without delay. 

IS from $W0 to |l,3J0, according to size of mactiw.,™] 

ttOfJ^ts, etc. 



ir. BATTEBT. 



All improvcil Bunsen Ctll 
of grual power, for nickel 
Hnil eltM-'lTO-plating for sink- 
ing, clei^tro-motore, etc. 

There ar^ nearly 5,000 "f 
lliCM evils in use. and tin v 
are Ihe ooly battery fur 
iiirkcl -plating wlicrt Hie ah 
Bcncc of power prevenlB llje 
use if llie Dynamo Machine. 

We iiave cuBiomerB run- 
nlnf; lOO gallons of nicliel so- 
lution with two of these 
Oils. The gla-sB jant con- 
tain six quarlH, forming a 
very convenient lank for ex- 




coiiT, mm ^ m mm, 

Weston Dynamo-Electric Macliine ; 

EXI.[.rsIVE LR'ENSEKS uF 

THE UNITED NICKEL COMPANY OF NEW YOHK 



Cant Hickel Anodes, Niokel Salts, Baits and Solutians for Sil- 
ver, Oold, Copper, Brass, Bronze, and Tin Plating, Elec- 
tro-platen' OhemicaU and Apparatus, Rouge and 
Polishing Material and Apparatus, Elec- 

trotyping Maahlnery, Flnmbago, ' 

Metal, Etc. 



Being in constant eomnniuionlion wUli Inading eleclro-melal- 
lurgiHla in l.bu United Stales und Europe, we are enabled to fur- 
nisb our cnsloincra with Cull informatioa for tlic am of oar 
terinl and nppanttUB. 

As we are maaufacturcra, or first hands, in all the goods we 
lumdle. wc are enabled to sell at Ihe lowest prices, and shall be 
gla<l to quote pricea for goods in any epeciSed quantity. 

Now Catalogue of tlie Woslon Dynamo -Electric Machine, 
Nickel ami Eleclro-plating Material, etc., mailed on receipt of 
udilrtss. 

CONDIT. HANSON & VAN WINKLE. 

N£WA1(K, -J, J. 

Principal OOlces. 

New York 1)3 and 94 Liberty Street. 

flirmingliam 18 Caroline Street. 

^ indoi! 41 Queen Victoria Street. 

K) Uo\j\CTiBi*.V*.«i':vM.. 



PBMTIOAL BOOES 

ELEimO-PLATEIlS. 



NAPIEli, J AS.— A Manual of Mectro- \ 

Mffal/afffi/t wilh the Ajiiilipntioii of Ihe Art tfl Manofae- I 
turing Puriiosi's. ICm... Cln, llliis. I/uuion. 1878.. .»8 O* J 

GORE, GEOKGE.~The Art of Mectro- 

Mvtnlluryy, int'ludiiig all kiiiiwn Procpssos of Elcdro- | 
Deposition. ISiiio. flo., Illns. Nuw York. 1877 9 SO ] 

Theory and Practice of Electro-J)epo~ 

aition, inelmliiif; ovory known Moile of Depositing Metnts, j 
ctc.Btc. 12mo,Clolh. Iiomlon. 186H Tft J 

ROSELEUR. —- Galvanoplaatic Matiipula~ J 

flonit, A Prw.liijil linklv for thp Gold and Silrer Electro- 1 
Pinter and Uie GnlTanopliistic Operator. Translated Ironi Ihs t 
Froncli of ALFRF.n RoRELGiri!, Chemist, Prnfesaor of the Gal- 1 
vnnoplaatic Art, Miuiiitocturer of tihcmicnls, Gnid and Stiver J 
ElMtiti-pUter. By A. A. PssijrB:, C'lieniist anil Rn^ueer. 
Illustriil*d by over 137 EnBnu-iiigB on Woo.i. Svo, 49& 1 
pnges 6 <M> f 

GEE. — The Practical Gold- Worker ; or. 

The Goldsmitii'a imd Jeweller's In>itruetor. IBmo, Cloth. 
Lonilon. 1877 S •• | 

The Silver smiiTi* 8 Hand-Rook. Con- 
taining full instructions for the uUoying and working of Silrer. I 
13nio, Clrrth. Iiondon, 1877 »"" 

Copies ot any of the above sent, post-paid, by mail on rooeipt fit I 

D. YAK NOSTRAKD, 

-PubJif^hor, rmiJOFler. nnd rjook^oller. 
S3 MURRAY & 27 WAILRE'S SIS,, "S.^. 



SCIENTIFIC BOOKS 



D. VAN NOSTRANDj 

23 Murray Street and 27 Warren Street, 
NEW TOKIC 
Book in ttiis Catalog^ue, sent &ee by mail sn receipt of priM 



Weisbacli's Meclianics. 

Fourth Edition, Kovual. 8vo. Clotli. 510.00. 
UAinTAt. OF TiiEoitKTicAL UccQAXics. B7 Julius Weiabaoh, Ph. ] 
TrauElated from tho four Ui augmented and impTDved tierman edltioi^fl 

an introduction to the Calculus, by Eckley B, Coxe, A. T ~ 
Mining Engineer. 1100 pages and Q02 wood-cut iiluatrationa. 



JFrancis' Lcwell Hydraulics. 

Third EdidoQ. 4to. Qoth. 815,00, 
ITTEH Uydbauuc Experiments— being .1 SBlection from Eiperl- 
on Hydraulic Motors, on the Plow o£ Water over Weirs, and in 
Open Canals of Uniform. Rectangular Section, made at Lotvell, Masa. 
Et J. B. Francis, Civil Engineer. Third edition, revised and enlarged, 
Inclndicg many New Experiments on Gauging Water in Open Canals, 
n the Flow through Submerged Orifices and Diverging Tubea. 
With 23 copperplates, beautifully engraved, and about 100 n 
Bflest. 



KirlcAVOod on. Filtration 

ito. Cloth. ei3.oa 



ORT OK TiTE FrtTBATiON OP IliTER Waterb, fop tha S 
ItiuB, aa practised in Europe, made to ttie liiwsi dl'^a.^fa ^ 
m»aa Qf the City of St. Louia. Tij 3\Mv.a^.^vai^w.^- 
b^ SO (iouljle-plate engra.yin^. 




SCIEXTIFIC BOOKS PUBLISUED BY 



Kogers' Geology of Pennsylvania. 

8 Tula. 4lo, idlli PortloUo ot U:irB. OoUi. $a).Oft 



liafff 



'iiKGP.Oi.OOTOFPnsssYi.VASiA. A Government Suirey. Willi agl 
vnX \\evt of tlie Geolog; of tlie United Stutes, Essays on Uie Coal Y\ii- 
mntiDii and its Fossils, tiiid a ilescnptioo of tlie Coal Fielils of North 
America ana Great Britain. By IlsxitY Da.rwih RoaKita, Lnte Stata 
(ieologist of Peunsylvania. Splendidly illustrated with I'lates anilE 
Craiinga in the Text 

Merrill's Iron Truss Bridfrea. 
TWiil Editiou. ito. Clotk K.M. 

Ros Truss Bridces for Eailroadb. The MoUiod of CalcuIatJ! 

Strftins in Trasses, with a careful compnTiaou of the most prominent 
Trusses, in reference to economy in combination, etc., etc. By Bvl. 
CoL William K. MEnJiiLr., U.S.A., Corps of Engineers. Kiaa liUw-. 
graphed plates of illustratious. ^^h 



Shrove on Bridges and Roofs. ^H 

Bto, 87 wood-cut illaatratiooa ClotU. JS.oa ^* 

. TrkatioK OS THE Strcsotit op BnioQEa anb Roofs — comprising 
the dctenntuation of Algebraic formulas for Strains in Korizontal, In- 
clined or Bafter, Trionguiar, Bowstring, Lenticular and other Trusses, 
from fixed and moving load;;, ivith practical applications and examples, 
for the nse of Students and Engineers. By Samtiel II, Shrevoi A, M,, 
Civil Engioeer. 

Tho Kansas City Bridge. 

4ta. Cloth. SG.00 

(TiTH AS AccouKT OF THE Regimen of the Wissonni Itrvsn,— 

R description of the Sletlioc's used for Founding in that Biver. 

Channte, Chief Engineer, and George Jlorison, Assistant Engi 

Illustrated with five lilhographic views and twelve plates at phinB.j| 



Clarice's Quincy Bridge. 

ito. Clotli. 57.M, 
F^CTswy/oj*- OF THE Jrox Railway. Bnd'ge rwqw ftie "MA^a 
^u're rat Qidncv, IlVtnoia. By Thomaa 'iuU'is C\Mte, Cia<A.'«< ' 

KJKiiliiiiiiiiiiiiliiu^^^H "'' 



D. VAN NOSTRANB. 



BrwS 



Rose's Pattern Maicer. 

8vo. Cloth. B60|u>gcs. $3.S0. 

^ Tmc Pattern Makebs' AaaisTAtrr, embracing Lathe Work, Bra 
^\ "Work, Core Work, Sweep Work, and Practical Gear ConHlni 
■ Preparation and Use of Tools, togetlier witli a large coileclion ot use- 
piul and valuable Tables. By Joshda Rosb, M. E. Illustrated with S50 
9 Bngravinga. 



I 



Scribner's Poeket Companion. 

IGmD. 26! f&^es. Full Morucao. S1.50. 

' Enotnberb' and Mbchanicb' Companion, coraprls'ng United States 

Weights and Measures ; Mensuration of Superflces and Solids -, Tables 

«f Squares an<l Cubes ; Square and Cube Roots ; Circunifereace and 

■'Areas of Circles ; the Meclianical Powers ; Ocuters of Gravity ; Gruvita- 

1 of Bodies ; Pendulums ; Specific Gravity of Bodies : Strength, 

freight and Crush ot Malerials ; Waler Wheels ; Hydrostatics ; Hy- 

mlica ; fitatics ; Centers of Percussion and Gyration ; Friction Heat; 

Bibles of the Weight of Metals ; Scantling, etc. ; Steam and the Ble> 

1 Xoglne. By J. M. Screbnbr, A. M. Eighteenth edition, revised, 
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Scribner's Table-Book. 

Ifimo, 264 pngca. Full Monwco. H.W. 
', CONTJUCTORS' and Surtbyokb' Pocket Tablb-Book : Com- 
B|ldaing Logarithms of Numbers, Logarithmic Signs and Tangcnte, NatU' 
1 Signs and Natural Tangents, the Traverse Table, and a full and 
[oomplete set of E::^valioii and Embankment Tables, Ir.gether with 
IU8 other viduable tables for Engineers, etc. By T. M, Sdbib- 
. M. Tenth edition, revised. 
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Fanning's Water-supply Engineering. 

8vo. Cloth. 619 pagea. tO.CO. 

THK TnuoRV AND Pbacticb of Gathbrujo and Broiinjo 
I Watkb pok Power and Domestic Use, Fully Illustrated with De- 
I figns and Diagrams. 



Plympton's Planisphere. 

lUnUd in Colors on fliic Cara Bnani, and in accordance with Proctor' 
Atke. tlOO. 

I Staic FixDKst OR Pi.ANrsprrBRK, witn lAoxk-B\iB M.wim 
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Lorinp^'s Magnetic Telegraph. 

18mo. niust rated. Paper boards, 50c. Cloth, 75c Morocco, $1.00. 

A Hand-Book of titb Electro Magnetic Telegraph. By A. E. Lob- 
INO, a practical Telegrapher. 



Davis & Rae's Electrical Diagrams. 

Oblong 8vo. Cloth extra. $2.00. 

Hand-Book of Electrical Diagrams and Connections. By Charles 
II. Davis and Frank B. Rae. Illustrated with 32 full page Illustra- 
tions. Second edition. 



Pope's Modem Practice of the Electric 

Telegraph. 

Ninth Edition. 8vo. Cloth. $2.00. 

A Hand-book for Electricians and Operators. By Prank L. Pope. 
Ninth Edition. Revised and enlarged, and fully illustrated. 



Sabine's History of the Telei^raph. 

Second Edition. 12mo. Cloth. $1.25. 

History and Progress op the Electric Telegraph, with Descrip. 
tions of some of the Apparatus. By Robert Sabine, C. E. 



Haskins' Galvanometer. 

]6mo. Illustrated. Morocco. $1.50. 

The Galvanometer and its Uses ; — A Manual for Electricians and 
Students. By C. H. Haskins. 



JL/arjrabee's Secret Letter and Telegraph 

38mo. Cloth. %1.Q0. 
ri^jTRR Ainy Secret liETTER Aisn) Tai;EGBJkPHioOoTm,^NSfc^^o%^^\saf 
^rovements. By C. & I.ABRABEB1. 
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Whipple on Bridge Building. 

New edition. 8vo. Illastrated. Cloth. $L 

An Elementary and Pkactical Treatise on Bridge BciLDixa. 
By S. Whipple, C. E. 

Roobling's Bridges. 

Imperial folio. Qoth. $23.0a 
Long and Short Span Railway Bridges. By John A. Roebling, 
C. E. With lyge copperplate engravings of plans and views. 

Dnbois' G-rapliical Statics. 

8vo. GO niastrations. Cloth. $1.50. 
The New Method of Graphical Statics. By A. J, Dubois, C. £.| 
Ph.D. 

Eddy's Graphical Statics. 

8vo. Illustrated. Cloth. $1.50. 

New CoNSTRucTIo^'s in Graphical Statics. By Prof. Henry T. 
Eddy, C. E., Ph. D. With ten engravings in text and nine 
folding plates. 

Bow on Bracing. 

156 niastrations on Stone. 8vo. Cloth. $1.5a 

I A Treatise on Bracing, — with its application to Bridges and oth(ir 
Structures of Wood or Iron. By Robert Henry Bow, C. E. 



Stonoy on Strains. 

New and Revised Edition, with numerous illustrations. Royal 8vo, CG4 pp. 

Cloth. $12.50. 

Toe Theory op Strains in Girders — and Similar Structures, with 
Observations on the Application of Theory to Practice, and Tables of 
Strength and other Properties of Materials. By Bindon B. Stonoy, 
B. A. 

Plenrici's Skeleton Structures. 

8va Qoth. $l.Ba 

SMKLSToy SrnucTURESf especially iutYiCit X\)\v\vci^\Aavi \ft Ni>as^\sNaj^^^ 
of Steel and Iron Bridges. By Ol4\is 11e.^iuci. 




Burgli's Modem Marine EngineeinugJ 

One thick 4to vol. Cloth. C^S.OO, Half m 
loDEiEH Uarike ExaijiEEitiNG, applied to Paddle and Screw T 
sion. COQBisting of 3G Colored I'lates, 259 Practical IVood-cat IUa» 
tratioDB, and 403 pages of Bescriptire Matter, tLe nhola being aa ex- 
poaition o£ the preaeut practice of the following firms : Messrs. J, Pejjn 
& Sons ; McESi's. Alaudslaj, Sons & field ; Messrs. JaiQes Watt & Co. ; 
Ucssia. J. k G. llennie; Messrs. B. Napier & Sons; Messrs. J. & yV. 
Diidgeoa ! Messrs. Ilai-enhill St Hodgson ; Messrs. Iltimphrejs & Xb^ 
a»t ; Mr. J. T. Spcocer, and Messrs. Foi-restei & Co. Bj N. F. Bd^i| 
Engineer. ^^M 

King's Ko'tea on Steam. ^H 

Niiioleontli Edition. 6vo. 52.00. I 

tssBOKB AND Pkactical Notes ox Steam, — tlie Steam Engine, PropeJ- 

lerB, Sm., &c., for Young Engineers, By the late "W. R. Kixa, U. a..^i 

Revised fay Chief -Engineer J. W. Kkg, U. S. Navy. ~^~ 

Linlc and. Valve Motions, by W. S. 
Aug lime loss. 

Sixlli Edition. Svo. Cloth. $3.00, 
.Apflidation ok tub, Slidb Valve and Linli Motion to Statil 
Portable, Locomotive and Marine Engines. By William S. Ara 
CLOBB. Designed as a hand-hook for Mechanical Engineera. 
sioEs of the valve are found by means of a Printed Scale, and p 
tions of the link determined w'lUwut the assistance of a model, i 
37 wood-cuts and 21 lithogi'aphio plates, with copperplate engravl 
the Travel Scale. 

Bacon's Stcam-Engine Indicator. 

12mo. Ooth. $1.00 Mor. JLM. 
Treatise on Tua IticnAiiDa Steam-Esgixe Ikdicatoh,- 
directions f or its use. By Chakleb T. Porter. Revised, with ai 
and large additious as developed by American Practice, witliK 
peudix containing useful formula! and nilea for Engiueera. •Bj E3 
Bacok, M. E., lllnatj'atcd. Second Edition. 

Jslierwood's Engineering Precedonte«J 

Two Vols. In One. S^o. CXcHn. ^Hfc. 
KlmEEHIKG rilECEDKXTS yOr. BTF-AM-WKCWStB,-!^^ 

roOD. Chief Eii^Tinccr, U. S. KaNj. \N\av--i\v^\.T^1i) 
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Slid© Valve by Eccentrics, by Prof. C. W. Mac- 
Cord. 

4to. Illustrated. Clolh, 83.00 
. Practical TncATisE ox tbh Slide Valve uv Rcckstrics,— 
exnininiDg b; methods tlie aclioii of Iho Eccetitric upon the Slids 
Valve, and explaining thepractical proceesesof laying out the movements, 
adapting the valre for its various duties in the steam-engine. For the 
naa of Engineers, Di'aaghtsmen, Machinists, aad Studsnts of ralva 
motioufi in general. By C, W. MacCobd, A. M., Profeaaor of 
Mechanical Dramng, Stevens' Institute of Technology, Uoboken, S^ 



Stillnian's Steam-Engino Indicator. 

12mo. Clath. Sl.OO 
'ui 8team-Ekgi\'e I.vdicator, — and the Improved M;mometerSteUi 
ftnd Vacunm Gauges ; their utility and application. By Paul Still- 
MAjr. New edition. 
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Porter's Steam-Engine Indicator. 

Tilled EditioR. RpiisocI and Eulnrsed. 8to. mastratod. Cloth. S3.6a 
A. Tkeatise OS THE E1CUARD8 STEAM-EwaraE Isdicator,— and the 
Development and Application of Force in the Steam-Engine. By 
Chahles T. Porter. 



McOnllocli's Tlieory of Heat. 

SvQ. Cloth. S8.50. 
. Tbbatibb OS TRK Meciianioal TuEonT op Hkat, and-I 
Applications to the STEA?a-ENGisE. ByProf. R. S, McCuli 
of the Washington and Lee University, Lexington, Va. 



Van Buren's Formulas. 

8ro. Cloth. S2.00. 

rTBSTiOATtOKS OP FoRSfULAS, — foT tliB Strength of the Iron parts o 
Steam Machinery. By J. D. Van Buiien, Jr., C. E. IllaatratecL 

Stuart's Successful Engineer. 
ISmo. Bixirds. 60 ceuta, 
low TO BacoME A SnccEasynL Escra^aa. ^?OTi^'^wvy*\nX.ai*» 
.ju/eudin^ (o adipt the Proleasion. Bj fitRShRa S'^'^m ~ 
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